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ABSTRACT 


The purpose of this research was to investigate the role of the 
nongovernment standards setting bodies and the Department of Defense 
in the standards setting process, and; current DoD initiatives to 
streamline the acquisition process via more efficient selection and 
application of standards and specifications. Discussions and analyses 
were conducted in the areas of private standards setting organizations, 
motives for developing and using standards, various types of standards, 
and some problems encountered regarding the use or non-use of 
standards. Attention was focused on Department of Defense (DoD) 
policies and procedures for the development and adoption of standards 
and specifications and methods of interacting with nongovernment 
standards setting organizations. Specific examples were discussed 
regarding specification and standardization problems in the DoD 
followed by review of the DoD’s Streamlining Initiative. Conclusions 
reached were: Methods used by the DoD to develop, write, and adopt 
standards and specifications were undecipherable from current 
literature; DoD specifications and standards are applied in a haphazard 
manner, and; The Streamlining Initiative is a successful step in solving 


some of the DoD's problems with overspecification. 
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l. INTRODUCTION 


A. GENERAL 


This study will investigate the role of the nongovernment standards 
setting bodies and the Department of Defense in the standards setting 
Process. Additionally, review will be made of current DoD initiatives to 
Streamline the acquisition process via more efficient selection and 
application of standards and specifications. 

One of the first tasks faced during the initial design phase of the 
Department of Defense acquisition process is the selection and 
application of various standards and specifications. In general, 
Standards and specifications can be selected from two sources: from 
those developed and adopted by nongovernment standards setting 
organizations, commonly referred to as voluntary standards, and; from 
the Department of Defense index of Specifications and Standards 
(DoDISS). The DoDISS contains mostly standards and specifications 
developed and written by the DoD (although it does contain some adopted 
voluntary standards). 

Currently, as in the past, standards and specifications are called out 
as a matter of routine, usually without regard to their applicability to 
the current program or to the question of need. Guidance regarding the 
application of standards and specifications has been virtually 
non-existent and as a result the modus operandi was to do it as it has 


always been done, j.e., via blanket application of existing documents 


with no attempt at tailoring to the specific program. When standards 
and specifications are applied prematurely, before learning what special 
problems, or opportunities, may arise during development; or rigidly, 
without tailoring to fit the particular program; or even inadvertently, 
through automatic reference to several subtiers of specifications, 
additional costs are incurred and contractors are prevented from 


implementing optimum design solutions. 


B. OBJECTIVES OF THE STUDY 


The objectives of this study were: (1) to investigate the procedures 
used to develop and adopt standards and specifications in the DoD, (2) to 
determine the policies, procedures, and implications of DoD adoption of 
private sector developed standards and specifications, and (3) to 
investigate the trade-offs made by a program manager regarding 
Standards and specifications, and other equally important 


considerations, e.g. cost, schedule, and design suitability. 


C. RESEARCH QUESTIONS 


To achieve the objectives of this study the following question was 
posed: To what extent has the imposition of federal/military standards 
and specifications affected the cost and design of DoD acquisitions’? 

To assist in answering this basic question, and to bring the study 
into much clearer perspective, the following secondary research 


questions were addressed: 


|. How are standards and specifications developed and adopted by the 
Department of Defense’? 


2. What interaction does the Department of Defense have with private 
Standards setting organizations, e.g., ASTM, UL, SAE, etc.? 


3. What procedures are available for private contractors to submit 
proposed standards and specifications to the Department of 
Defense for adoption? 


4. |If there is a method for private contractors to submit proposals, 
what method(s) does the Department of Defense employ for review 
and adoption (rejection) of the proposal? 


cn 


. Ina given new acquisition what criteria does the program manager 
use in trading-off previously accepted standards when considering 
such things as cost, schedule, and design? 


D. RESEARCH METHODOLOGY 


The information and findings presented in this study were obtained 
from: (1) currently available literature, and (2) personal interviews 
with individuals Knowledgeable in the standards and specifications 
arena. The literature search included the Naval Postgraduate School 
Library, the Defense Technical Information Center, the Defense 
Logistics Studies Information:Exchange, literature obtained from 
non-government standards setting organizations, and current official 


publications, directives, and regulations. 


E. SCOPE AND LIMITATIONS 


This study is limited to the following: (1) investigation into the 
standards setting process within the Department of Defense, (2) how 
standards are employed in the acquisition process, (3) the role of the 
private standards setting organizations, and (4) standards and 


Specifications as key elements in trade-off decisions. 


F. ORGANIZATION OF THE STUDY 


The organization of this study generally follows the arrangement of 
the research questions. Chapter I! presents a detailed discussion of the 
role of the private standards setting organizations, motives for 
developing and using standards, types of standards, and problems 
encountered regarding the use or non-use of standards. Chapter III 
focuses on the Department of Defense and their policies and procedures 
for the development and adoption of standards and specifications. This 
chapter will also discuss DoD interaction with private standards setting 
organizations with regard to benefits and problems. Chapter IV will 
present, in some detail, specific examples where imposed military 
standards created difficulties and also where standards and 
specifications were necessarily traded-off to cost and other 
considerations. A discussion of the DoD's streamlining initiative will 
also be included. Chapter V presents a summary of the study, 


conclusions, and recommendations. 


ll. NON-GOVERNMENT STANDARDS 


A. PRIVATE STANDARDS SETTING ORGANIZATIONS 


1. General 


At this point it is advantageous to describe the nongovernmental 
standards setting bodies (NGSBs) for the following reasons: (1) to be 
comfortable with the reasons why the NGSBs exist, (2) to provide a 
background of the atmosphere in which standards are created, and (3) to 
demonstrate the standards created, many of which are adopted by the 
Federal government, are in existence because business (large and small) 
wants them to be; businesses with which the Federal government, and 


specifically the DoD, conducts a great deal of business. 


2. Standardization: A Definition 


Before discussing the nongovernment standards setting bodies 
and the various types of standards it might be helpful to define, in broad 
terms, what a standard is. A standard is something taken for a basis of 
comparison or that which is accepted for current use through authority, 


custom, or general consent [Ref. 1:p. 4]. 


Given some thought, this definition has some strong 
implications. Consider taking something as a basis for comparison, a 
benchmark, if you will. In the personal computer industry, for example, 
there more than likely 1s not a single vendor that has not, at one time or 
another, used the IBM PC as a basis for comparison. The type of 
comparison itself is not important. The personal computer in question 
may be compared as being 100% compatible with the IBM PC, or it may 
be compared as being nothing like the IBM PC. The important point here 
is that the IBM PC is being used as a basis for comparison, which results 
In giving IBM a very strong market position. The last part of the 
definition, “ is accepted for current use through authority, custom, or 
general consent,” is the real key to making something a standard. Take 
for example the standard which specifies the size of the base of a light 
bulb. This standard has fallen very neatly into the definition by the way 
the industry has accepted it for use thereby making life less 
complicated for the rest of us. Consider, for example, the case where 
each light bulb manufacturer makes a different sized base and lamp 
manufacturers make completely different sized fittings. The task for 
the ultimate consumer, to decide on a particular manufacturer of bulbs 
and then to find a lamp, or other fixture, which fits the bulbs (or vice 
versa), would be enough to force the consumer to go back to using 
candles! This example is but one of many that could be considered, so 
the question of whether or not we need standardization will not be 
considered. It is obvious that we do, indeed, need standardization. How 


much standardization and in what areas are important considerations. 


At this point, an important question must be answered. The 
question: Will competitive markets generate the correct amount of 
Standards, or are they public goods? {t can be argued that the various 
industries will generate a sufficient amount of standards, as Jong as it 
suits their needs. As discussed previously, American industry will not 
be in favor of standardizing just so they can be like everyone else. In 
many cases they are interested in building on their market share, their 
product differentiation, and their goodwill. Their main concern 
regarding standardization is generally not with concern for the effects 
of standardization on the economy or on society (although those aspects 
most certainly will be a consideration). Yet industrywide voluntary 
product standards can and do have a significant effect on the economy. 
A collective industrywide decision, for example, concerning what 
product characteristics are important and what quality levels 
constitute above or below standard can have a tremendous impact on 
competition and competitors, on industry structure, conduct, and 
performance. The simple selection of the appropriate measuring rod and 
test methods can be crucial, just as the decisions on how we measure 
“Gross National Product” or “Inflation,” “Unemployment,” and “Poverty” 
profoundly influence public policy choices. 

The fact that many voluntary product standards become 
mandatory local, state, and federal standards underlines their 
importance. The National Electric Code, for example, despite minor 
modifications at the local level, provides 95 per cent of the electrical 
safety regulations in use in the United States. The Society of 


Automotive Engineers (SAE) technical standards are widely used by the 
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Federal Aviation Administration and the National Highway Safety Bureau 
as a basis for establishing standards. [Ref. 1: p. 10] Also, OMB Circular 
4-119 and DoD Directive 4120.3 establish a policy of federal 
government reliance on nongovernment standards in preference to 
military and federal documents whenever feasible and consistent with 
law and regulation. So, in answer to the question: Will competitive 
markets generate the correct amount of standards, or are they public 
goods?, the answer appears obvious. Markets will generate standards 
when it is in their best interest to do so (considering both industry and 
buyer well-being), or when powerful buyers, DoD for example, force 
them to do so. Standards are a public good. Once published they are 
there for all to use. Use of a standard by one interest will not diminish 
its usefulness or availability to other interests. Additionally, the use , 
or imposition of, some standards, as described above, have significant 
effects on the economy and on society. So, to dismiss the use or nonuse 
of standards, as something one should not be concerned with, is foolish. 


standards are a public good and should be treated as such. 


3. Associations and Societies 


In contrast to most other countries, formal standards writing in 
the United States is largely a private affair. Nearly 400 distinct and 
private organizations administer the creation of U.S. voluntary 
Standards. For example, of the 14,000 formal industrywide voluntary 
Standards in existence in 1964, less than 3 per cent had been written 


under government auspices [Ref. 1:p. 81]. Since that time the number of 
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approved standards has continued to increase in the nongovernment 
sector. It is also important to note, however, that the number of 
military standards and specifications currently number in excess of 
40,000. So, while it is important to remember that the nongovernment 
standards setting bodies (NGSBs) are a major contributor to the 
standards setting process, the DoD, just within itself, is also a major 
contributor (many DoD standards and specifications are de facto 
national and international standards [Ref. 7:p. 2-1]). 

In the United States, standards are written primarily by 
engineering societies, such as the American Society of Mechanical 
Engineers (ASME) or the Institute of Electrical Electronics Engineers 
(IEEE), and by trade associations, such as the Business Equipment 
Manufacturers Association or the American Petroleum institute. While 
a wide array of engineering societies and trade associations create 
Standards, the bulk of the activity is performed by only 4 few 
organizations. As of 1964, for example, three institutions, the American 
Society for Testing and Materials (ASTM), the Society of Automotive 
Engineers (SAE), and the Aerospace Industries Association (AIA), wrote 
over one-half of all, of the then existing, voluntary industrywide 
Standards. Another fifteen organizations prepared 20 per cent of the 
then existing standards. In 1985, the concentration is comparable, with 
the ASTM, ANSI, and the Aerospace Industries Association (AIA) leading 
the way. Although standards are not homogeneous in nature-some being 
much broader in scope than others-it is still clear that standards 
creation in the United States is a highly concentrated activity. [Ref. 1:p 
B 1] 


Typically, the trade association is @ nonprofit organization of 
independent business competitors formed to promote the members’ 
interests in a variety of ways. One important function of trade 
associations is to serve as a central clearinghouse for information, 
gathering and disseminating data on individual firm and industry sales, 
profits, accidents, etc. The association can also provide aid and advice 
to its members in a numbers of areas, such as accounting, marketing, 
and employee relationships. !t may promote joint research, cooperative 
insurance, patent pooling, institutional advertising, as well as 
industrywide standards. It is the industry representative with 
government, unions, and the public. Overall, the association role is to 
improve the position of the industry in the economy, and in society. 

Unlike the medical profession, engineers do not have a single 
major professional association which has acted to enhance the economic 
position of its members. Instead there has been a tendency toward the 
“Balkanization” of the occupation. There are presently over one hundred 
engineering societies, the twenty-three important national institutions 
containing some 650,000 members. Membership in the societies is 
individual, with membership stratified according to years of education 
and practice, and by accomplishments. The principal function of 
engineering societies is education. Their main role is to aid in the 
advancement and dissemination of engineering Knowledge, primarily 
through journal publications and chapter meetings. These societies 
affect not only the engineer's continuing education, but also his formal 
education through membership in the Engineer's Council for Professional 


Development (ECPD). ECPD accreditation of schools is generally 
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accepted for purposes of the state licensing of engineers. Standards 
creation is often an important function of an engineering society. 
Among the societies there are quite different philosophies regarding 
this activity. The American Society of Construction Engineers (ASCE), 
for example, is not really a standards setting organization, though its 
members will sit with standards setting groups. The IEEE does create 
definitional and measurement standards, as well as standard test 
procedures, but it generally refuses to “put in the numbers.” The IEEE 
believes that when a standard deals with economic and commercial 
matters, standard making should be left to a trade association such as 
the Nat'l Electrical Manufacturers Asso. (NEMA). [Ref. 1:p. 84] 

As described above, private standards setting organizations are 
many and varied. Including organizations such as the Aerospace 
Industries Association (AlA), American Society for Testing and 
Materials (ASTM), Underwriters Laboratories (UL), Institute of 
Electrical and Electronics Engineers (IEEE), Society of Automotive 
Engineers (SAE), Electronic Industries Association (E1A), and many 
others. In summary form, the organizational purpose of these, and other 
standards setting organizations, are to (1) provide complete product 
standards, i.e., defining all procurement requirements in contrast to 
defining particular characteristics but not the specific finished 
product, (2) develop industry positions on matters related to 
management systems, manufacturing technology, quality assurance, and 
product support, (3) act as liaison with government agencies, (4) 
conduct research, analyses, and studies in areas applicable to their 


areas of expertise, (5) provide guidance, coordination, and policy 
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recommendations on international issues affecting commercial and 
military activities, (6) inform the membership on legislative affairs of 
direct interest to the industry and transmit to Congress the industry's 
views on such matters, (7) communicate to their membership, and to the 
public, the accomplishments, policies, positions, programs, and 
problems of their respective industries, and (8) represent their 
membership before various government regulatory agencies (as 
applicable). 

As can be seen, these industry associations are not without 
Purpose and very specific goals. As aresult they have acquired a good 
deal of clout when considering issues related to the development and 
adoption of various industry standards. It would seem then, at first 
glance, that these associations, because they wield such a great deal of 
power, could easily dictate industry standards. This is true and will be 
discussed in more detail below. In devising any standard, consideration 
must be given to the fact that standards are best devised by 
organizations that represent both supplier and the customer or 


consumer, i.e., both sides of the market. 


B. AMERICAN SOCIETY FOR TESTING AND MATERIALS 


The American Society for Testing and Materials (ASTM) is one of the 
dominant standards writing bodies in America. By providing a broad 
forum for materials standardization, the ASTM has served an important 
coordination function, preventing much overlapping and duplication of 


activities by diverse groups in this general area. The ASTM contains 
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both individual and organizational membership. Unlike the SAE and 
ASME, who advocate the fiction that members serve entirely as 
individuals, the ASTM actually encourages the various conflicting 
interests, in standardization questions, to represent those interests. 
The ASTM operates under stricter procedures then do most other 
Standardizing bodies. Committee membership, for example, is balanced 
between producers, buyers, and general interest groups, witha 
producer-oriented voting strength not to exceed 350 per cent. Technical 
committee chairmanship is restricted to a member in the nonproducing 
sector. These and other ASTM procedures make it 7erelikely, in the 
words of a district court judge, “that results reached by them will be 
scientifically sound and will represent the general interest.” [Ref. 1:p. 
87] 


C. AMERICAN NATIONAL STANDARDS INSTITUTE 


The American National Standards Institute (ANSI), a national 
standardizing body. ANSI's predecessor organization, the American 
Engineering Standards Committee was created in 1918 by the ASTM and 
four engineering societies (mining, mechanical, civil, and electrical). 
The governmental departments of Commerce, War, and Navy were 
cofounders. Today the ANSI federation is composed of over 160 
technical, professional, and trade associations, along with more than 
1000 company representatives. ANSI's principal functions are to serve 
as a standards coordinator-to eliminate duplication, overlapping, 


unnecessary conflicts, and variations in standards-and to act as a 
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central clearinghouse for information on standards. ASTM spokesmen 
have sometimes argued that ANSI's desire to increase its role in 
standardization has led it to give blanket approval to standards whose 
creation procedures were far less than ideal. (Ref. 1:p. 88] 

ANSI is dominated by larger firms [Ref. 12:pp. 19-23]. It is largely 
financed by the large-scale enterprise; most of the standards approved 
are written by organizations dominated by large-scale enterprises. 
Consumers have been given representation in ANSI via the creation of 
the Consumer Council. But the council's role is purely advisory, and is 
largely composed of (buying) industry personnel rather than spokesmen 
for the ultimate consumer. Even in those areas where final good 
standards are promulgated, the consumer has little real voice in 
determining standards. Consumers Union reports, for example, that, as 
with its experience with other standard writing bodies, its suggestions 
have consistently been voted down, overwhelmed by the “consensus” of 
industry [Ref. 1:pp. 88-89]. 

The consensus principle is crucial in the development of American 
Standards. Explains ANSI: “A consensus does not necessarily mean 
unanimous acceptance. Votes are weighted rather than counted. A 
weighty objection of one important organization may outweigh all other 
affirmative votes. Or a number of negative votes of groups that are only 
distantly concerned with the subject matter may be discounted in the 
face of affirmative votes of parties that are vitally affected by the 
Standard.” [Ref. 1:p. 89] Observed James Ridgeway in the New Kebuh/ic: 


"This means just about anything one might want it to mean, and in an 


organization weighted toward the interests of Business, it suggests 
that industry will get pretty much what it wants.” [Ref. 1:p. 89] 

From the above discussion of standards-making in the United States 
one can discern that there are varying philosophies and procedures. The 
two most powerful organizations, ASTM and ANSI, appear to be aiming 
at many of the same goals, but each organization also appears to go 
about their tasks in different ways. The ASTM, on the one hand, appears 
to making an attempt to structure the standards making activities in 
such a manner that the results will be as free from bias and undue 
influence as possible. The ANSI, on the other hand, appears from some 
indications to be bowing to the most powerful organizations in their 
standards-creating and approval activities. The standards then, as a 
result of ANSI policy, are what the big firms want and not necessarily 
what the industry, or the consumer, needs or wants. Oris this just not 
so? Even if the ANSI is dominated by the larger firms one must consider 
the “consensus principle” discussed earlier. The consensus principle 
States, in general, that the adoption of 4 standard is pretty much 
dependant on those businesses who are vitally affected by the standard. 
Based on that premise, the adoption of a standard will not be at the 
whim of the larger firms, but rather will be adopted because the 
“consensus” of the affected firms is that they wish to do so. The 
affected firms could easily consist of many small firms, a mix of large 
and small, or just the large firms. The matter of interest in the 
Standard is important here, not whether youre large or small. Ther. 1s 
still a real danger here. That is, the large firms could possibly use the 


process of standards creation to reduce and even eliminate competition 
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in their market place, or more commonly, use the process to fix prices. 
To counteract such a situation one must first learn, and be willing, to 
play the standards setting game (a political process); and secondly, 
realize that there are laws which govern such actions, e.g. antitrust 


legislation. 
D. TYPES OF STANDARDS 
1. General 


standard specifications serve a coordinating function, providing a 
focal point for purchase. The very fact that others purchase by 
Standards can benefit the buyer qua buyer. For one thing, as standards 
become widely known, they should reduce the negotiation burden and 
decrease misunderstandings and disputes. Additionally, by ordering by 
standards the purchaser promotes price competition, since sellers are 
already producing such varieties. Conversely, it takes time, and risk, to 
quote on unusual specifications and fewer sellers are willing to 
compete for the order. Buying by standards also allows potential scale 
Production economies, permits quick delivery, and insures future 
availability. All these factors effectively lower prices. On the other 
hand, standards may be more costly to write than specifications, since 
they require some consensus. Or they may be expensive to purchase 
from a standards writing organization. Since they are employed for 


different purposes, standard specifications can sometimes be too 


general, or not perfectly suitable for a particular use. Additionally, 
technological changes can decrease the value of a standard. [Ref. |:p. 55] 
In general, there are two basic types of standards: (1) standards 
of uniformity, and (2) standards of quality. In the case of standards of 
uniformity “better” or “worse” is not the issue, but rather sameness or 
uniformity. Screw head standards for example. Standards for 
uniformity mean the deliberate reduction of variety, sometimes as to 
one type (as light bulb bases), sometimes to a number (as bed sizes). 
Deliberate reduction of product variety in an entire market is often 
identified with the term simplification. [Ref. 1:p. 8] Quality standards 
are a second major type of standard. Such standards are universally 
minimum rather than maximum standards. They divide products into 
categories of better (meeting the standard) and worse (not meeting the 
Standard), superior and inferior. Quality standards are more likely to 


require enforcement than are standards of uniformity. [Ref. 1:p. 9] 


2. Standards for Uniformity 


standards for uniformity include single product standards and 
interchangeability standards. Single product standards generally 
provide benefits in two areas: (1) improved information (particularly to 
buyers), and (2) lower costs, if purchases are focused on a few 
varieties, allowing economies of scale in production or distribution. 
(Ref. |:p. 21] When sellers write standards for uniformity, there are 
two major problems: (1) the withholding of desired variety from the 


market place, and (2) the facilitation of illegal activity. The first 
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problem is perhaps more interesting theoretically, the latter appears 
more prevalent in the real world. The principal illegal activity in 
question is price-fixing, or at least this has always been the focus of 
antitrust activity involving standards [Ref. 1:p. 31]. Interchangeability 
standards for uniformity can permit economies of scale and improve 
information. They help limit variety, like single product standards, and 
thus allow longer production runs. They may reduce comparative 
shopping problems and can decrease other search costs. [Ref. 1:p. 37] 
The most important benefit of interchangeability standards is that they 
widen markets, thereby increasing alternative sources of supply. There 
are problems, however, with interchangeability standards. The greatest 
Dotential problems arise when sellers create the standards. Like all 
standards for uniformity, interchangeability standards might help 
suppliers to collectively withhold some desired variety from the 
market, or might facilitate illegal price-fixing schemes. The principal 
real world problems from such standards stem from the possibility that 


they might stifle innovation. [Ref. 1:pp. 38-39] 


3. Quality Standards 


The principal function for voluntary quality standards is to 
supply information [Ref. 1:p. 45]. As a commodity, information has some 
singular characteristics. First, information possesses many of the 
qualities of a public good. Knowledge is a non-rival good; enjoyment of 
it by one individual does not decrease the amount available to others. 


The producer of the information, in some sense, has a monopoly, and he 
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may seek to take advantage of this fact. An attempt to sell this 
information on the open market, however, may destroy this monopoly, if 
others can reproduce this information at little cost to themselves [Ref. 
I:p. 47]. Take for example the software industry. Almost without 
exception the sale of a piece of software inevitably leads to its illegal 
use by anyone who can copy it. Albeit illegal, it is done without concern 
to laws regarding copyright infringement and the only way 
manufacturers can get around this is by continually updating their 
merchandise, thereby making the copied material somewhat obsolete. In 
other areas, those which the general public is not privy to, the value of 
information may not be known to the purchaser until after the 
information has been purchased. This means that, from a welfare point 
of view, the potential purchaser must often base his buying decision on 
less than optimal criteria. An example of this could be the company 
that purchases information relevant to what his closest competition is 
doing. The information received may, or may not be, useful in 
determining competitive strategy. But could he have confidently 


developed a strategy without it? 
E. STANDARDS: SHOULD THEY BE USED? 


To use 4 standard or not to use a standard is not the question facing 
each manufacturer. The question he must answer is: Which standards 
should be used? The choices are to chose a voluntary product standard, 
as “accepted by the industry, or to develop his own standard, 4 unique 


company standard. The question must be answered based on the product 
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in question, competitive forces, who the ultimate consumer is, cost to 
develop a unique product, estimated acceptance of the unique product, 
and costs and benefits associated with the use or non-use of a standard. 
These, and other similar questions, must be asked and answered on a 


case by case basis. 
F. STANDARDS: WHO WRITES THEM? WHO BENEFITS? 


In the real world, some big companies may consider standardization 
from their own immediate narrow perspective, rather than being 
concerned with possible effects on small competitors. Presently, most 
voluntary standards-making organizations are dominated by large 
firms. This is generally the case for both the trade associations and 
engineering societies that write most of the formal standards in the 
United States. It is not difficult to understand why small business is 
underrepresented in the standardization process. The problem is that 
the absolute cost, in terms of time and money, of sending an employee 
representative to meetings is the same for the small as for the big 
firm. In addition, the benefits resulting from the fixed investment (to 
implement the new standard) accrue in larger quantities to the bigger 
firms. 

The domination of business over the standardization process is 
further enhanced by the fact that many standards committees have 
little money for research. !f needed research on @ question is to be 
performed, business, particularly the large firms, must be convinced 


that it is in their own best interest to underwrite the cost. Via its 
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resources and research facilities, the large-scale enterprise may 
fundamentally determine the content of standards, as well as what 
standards get written. [Ref. 2:p.67] While this may be true in some 
instances, the fact that @ business is big is not the only determining 
factor regarding which standards get written. One must also consider 
other factors, such as, other interested parties and the “consensus 
Principle’ discussed earlier. However, it must also be recognized that 
standards writing is often a quasipolitical process, involving 
negotiation, bargaining, and compromise among a variety of interests 
[Ref. 1:p 78]. It is in this arena that the most powerful could have an 
edge, 1.e., who are the best and most effective lobbyists? 

There are exceptions, however, where the large concerns do not get 
what they want. For example, in the early years, the establishment of 
standards for alloy steel may be the most important single 
accomplishment of the SAE, yet it was here that the standards program 
met its bitterest opposition. Nowhere was the struggle against 
standards so intense as in the steel industry. The rule of the 1910 
Steel salesmen seems to have been “special brands, secret processes, 
and mysterious ingredients, “combined with high prices and delays in 
delivery. Established steel manufacturers were understandably 
reluctant to relinquish brand advantages, and thus saw little direct 
benefit from providing detailed product information to buyers and 
helping them coordinate their purchases. The general attitude of the 
Steel industry was perhaps typified by the sarcastic comment of a 
Steel spring executive: “| say it is none of your business, Mr. Coffin 


(president of SAE), if | make my springs of pot metal. What is it to you, 
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if they carry a car and never break?” But SAE standards were written 
for steel, and generally supported by manufacturers, who were able to 
impose them on suppliers. ([Ref. 1:p. 15-16] This is not to say that the 
standards generated will be detrimental] to the smaller firms, they may 
not be as long as the smaller firms can come up with the needed capital 
in order to implement the new standard. But, what if the smaller firm 
cannot either afford to pay for the new standard or economically 
change his tooling or processing costs to accommodate the 
requirements of the new standard? It can be said that this is one of 
the areas where the large firms become different from the smaller 
firms, and rightly so. If everyone could make changes as the occasion 
dictated there would be little incentive to be better or different. This 
is one of the aspects of the free enterprise system that must be 
maintained if a freely competitive environment is to exist. In 
summary, it has been shown that those who write the standards are 
those trade associations and engineering societies which specialize in 
that particular area under consideration. The benefits of 
standardization come virtually free to the consumer, as with any public 
good, but those firms who choose to employ voluntary standards do so 
only if they can afford to and if it is in their best interest to do so. 

As there are many motives for standards, so can the effects of 
standards vary widely. Some standards, for instance, can decrease 
search costs, minimize brand distinctions, and lower entry barriers. 
Design standards, on the other hand, sometimes raise barriers and 
Impede innovation. Where buyers promote standards, it can be 


anticipated that the market effects will prove beneficial. Where 
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sellers promote standards, the market effects are more uncertain [Ref 
i:p. 79]. It has been postulated that standards are generally created 
when desired by major firms, and rarely if opposed by them (unless 
other large concerns force standardization); and that when quality 
Standards are created, it can be predicted they will be written at 
levels that help established, dominant firms maintain their dominance 
[Ref. 1:p. 90]. This postulation has not been proven, except perhaps on a 
case basis. In general, voluntary standards are written when the 
industry feels that creation would enhance the economic well-being of 
the industry and also that of the buyer. This is not to suggest that 
business is, or should be, a consumer advocate. It does suggest, 
however, that, in general, what's good for the business will most likely 
be good for the buyer. After all, who, Dut the Buyer, has a significant 
impact on what gets purchased from those very same firms? It must 
be emphasized, however, that standards adoption is encouraged by the 
large buyers (firms). It is they who will call out standards in their 
purchase orders, if standards are to be used. Also, small sellers have 
an incentive to comply with a standard set by a larger firm if they 
want to capture some of that market share. 

The role of the private standards setting organizations, in the 
private sector, has been discussed. It has been shown that voluntary 
Standards are written, for the most part, by trade and technical 
associations. Some of the standards that are written are those that 
the larger corporations underwrite because of the need for research and 
development (funds and/or facilities) or because the industry arrived 


at a consensus regarding the need for a particular new standard. ANSI's 
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consensus principle is crucial to the development of American 
standards, for without it a definite imbalance, in favor of the larger 
companies, would be possible. 

But what about the Federal government? How do they fit into the 
scheme of things? This and other questions will be addressed in the 
next section with particular emphasis on the Department of Defense 
(DoD) policies and procedures for the development and adoption of 


Standards and specifications. 


S| 


Hl. THE FEDERAL GOVERNMENT: POLICIES, PROCEDURES, AND 
PROGRAMS 


A. BACKGROUND 


Each year a sizable portion of the defense budget is used to buy new 
weapons systems and other defense-related items. DoD’'s fiscal year 
1985 budget, for example, includes $97 billion in the procurement 
account. The procurement account has grown substantially in recent 
years. Between fiscal years 1960 and 1985, it increased by 17? per 
cent, compared with an overall DoD budget increase of 99 per cent. For 
example, in fiscal year 1960, the procurement account represented 24 
percent of DoD's budget; in fiscal year 1985, it represented 34 per cent. 
Additional billions of procurement-related dollars are included in the 
military construction and in the research, development, test, and 
evaluation budget accounts. The Congress has expressed increasing 
concern over the way DoD buys goods and services. For example, these 
concerns were recently brought to the attention of the general public 
when reports of $600 dollar hammers and over-priced toilet seats made 
the local news. Given this atmosphere of increasing procurement 
budgets, Congressional concern, and public awareness, the Federal 
government, and in particular the DoD, are concerned with developing 
workable policies which will help ensure the selection and development 
of the the most cost effective weapons, support equipment, and 


supplies. 
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B. INITIATIVES 


The problems with the defense acquisition process have been going 
on for many years and as a result there have been various initiatives 
implemented which recognize the problems and suggest methods of 
solution. One such initiative, and the subject of this paper, is in the 
area of materie] standardization. 

The need for standardization has been the subject of, or has been 
included, in many DoD studies, papers, policy decisions, directives, and 
regulations. For example, the Acquisition Strategy Guide, published in 
July of 1984, states, “The overall trend in military standardization 
today is to emphasize interface standards, rather than component 
Standards, because the fast-moving technology base often renders 
specific components obsolete before the system is fielded.” The 1985 
edition of the Navy Program Manager's Guide states, “The Program 
Manager (PM) should make use of existing Navy standard hardware and 
software. Use of standard materials and procedures lead to life cycle 
cost benefits, higher reliability, and established logistic support base, 
simplified training, and proper documentation.” OMB Circular 4-119 
(Ref. 2], states that is the policy of the Federal government to: (1) rely 
on voluntary standards, whenever feasible, (2) participate in voluntary 
standards bodies when in the public interest, and (3) coordinate agency 
participation in voluntary standards bodies. The streamlining initiative, 
which will be discussed in Chapter IV, is an acquisition strategy which 
attempts to define the most cost-effective contract requirements for 


development of new weapons systems. 


In order to more fully understand the background of Federal 
involvement, pertinent to nongovernment standards, and the extent of 
DoD participation in the process, the following sections will focus on 
two of the more significant initiatives mentioned above. A discussion 
of OMB Circular 4-119, will be followed by a review of the Defense 
Standardization and Specification Program (DSSP). Included in the 
review of the DSSP will be a discussion of the methods by which the 


DoD interacts with nongovernment standards setting bodies. 


C. OMB CIRCULAR A-119 


1. Background 


On January 17, 1960, during the Carter Administration, the Office 
of Management and Budget (OMB) issued Circular A-119 entitled “Federal 
Participation in the Development and Use of Voluntary Standards.” This 
Circular established government policy concerning the use of voluntary 
standards by government agencies and the participation by government 
representatives in the voluntary standards activity. Under the 
provisions of the Circular the Department of Commerce was given 
authority to issue regulations implementing the Circular and to list 
those standards development groups which met the due process criteria 
set forth in the Circular. These regulations were proposed by the 
Department of Commerce. At the time the Reagan Administration took 
office these regulations were still under consideration. After careful 


study the Reagan Administration revised the Circular and eliminated the 
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regulatory provisions. The new Circular, issued October 26, 1962, met 
with ANSI's approval and the threat of regulation was removed [Ref. 3:p. 


A 


2. Policy Statements and Guidelines 


OMB Circular A-119, “Federal Participation in the Development 
and Use of Voluntary Standards” issued October 26, 1962, establishes 
policy to be followed by executive agencies in working with voluntary 
Standards bodies. It also establishes policy to be followed by executive 


branch agencies in adopting and using voluntary standards. 


a. Policy Statements 


lt is the policy of the Federal Government in its procurement 


and regulatory activities to: 


(1) Rely on voluntary standards, both domestic and international, 
whenever feasible and consistent with law and regulation 
pursuant to law; 


(2 


ell 


Participate in voluntary standards bodies when such participation 
1s In the public interest and is compatible with agencies’ 
missions, authorities, priorities, and budget resources; and, 


(3 


Smart 


Coordinate agency participation in voluntary standards bodies so 
that (a) the most effective use is made of agency resources and 
representatives; and (b) the views expressed by such 
representatives are in the public interest and, as a minimum, do 
not conflict with the interests and established views of the 
agencies. [Ref. 4:p. 3] 


b. Policy Guidelines 


(a) 


(b 


“aa? 


mer 


(c 


(d) 


(e) 


(1) Reliance on Voluntary Standards 


Voluntary standards that will serve agencies’ purposes and are 
consistent with applicable laws and reguiations should be adopted 
and used. 


Voluntary standards should be given preference over 
non-mandatory Government standards unless use of such 
voluntary standards would adversely affect performance or cost, 
reduce competition, or have other significant disadvantages. 


In adopting and using voluntary standards, preference shoud be 
given to those based on performance criteria when such criteria 
may reasonably be used in lieu of design, material, of 
construction criteria. 


Voluntary standards adopted by Federal agencies should be 
referenced, along with their dates of issuance and sources of 
availability, in appropriate publications, regulatory orders, and 
related in-house documents. Such adoption should take into 
account the requirements of copyrnght and other similar 
restrictions. 


Agencies should not be inhibited, if within their statutory 
authorities, from developing and using Government standards in 
the event that voluntary standards bodies cannot or do not develop 
a needed, acceptable standard in a timely fashion. Nor should the 
policy contained in this Circular be construed to commit any 
agency to the use of a voluntary standard which, after due 
consideration, is, in its opinion, inadequate, does not meet 
Statutory criteria, or is otherwise inappropriate. 


(2) Participation in Voluntary Standards Bodies 


(a) Participation by knowledgeable agency employees in the 


standards activities of voluntary standards bodies and 
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Standards-developing groups should be actively encouraged and 
promoted by agency officials. 


(b) Agency employees who, at Government expense, participate in 
Standards activities of voluntary standards Dodies and 
standards-developing groups should do so as SEN Jeli 
authorized agency representatives. 


(c) Participation by agency representatives should be aimed at 
contributing to the development of voluntary standards that will 
eliminate the necessity for development or maintenance of 
separate Government standards. 


(d) Agency representatives serving as members of 
Standards-developing groups should participate actively and on a 
basis of equality with private sector representatives. 


(e) The providing of Agency support to a voluntary standards activity 
should be limited to that which is clearly in furtherance of an 
agency's mission and responsibility. 


As can readily be seen from the above summary of OMB Circular 
4-119 the Federal government is indeed committed to the use of 
voluntary standards whenever feasible and consistent with law and 
regulation. In fact, the DoD has pursued this course for many years and 
is now doing so with increased vigor. It is DoD policy to participate in 
their development, and to adopt and use nongovernment standards to the 
extent feasible, practical, and economical. The adoption and use of 
acceptable nongovernment standards helps to ensure DoD use of products 
and practices which are readily available in the commercial 
marketplace, while minimizing the need to prepare and maintain 
military documents. While hard figures, regarding the number of 


nongovernment standards the DoD has adopted, are not available, it is 
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interesting to note that even though definitive product standards are the 
most difficult to prepare the DoD has prepared more than all other U.S. 
Standards developers combined. Private sector standards have 
concentrated on basic standards such as materials, test methods, and 
interface features rather than definitive product standards that could 
be used for competitive procurement (Ref. 7:p 2-2]. The DoD standards 
creation and review process, and the Defense Standardization and 
Specification Program (DSSP) will be discussed in the following 


section. 
D. DOD STANDARDS CREATION AND REVIEW PROCESS 
1. The Environment 


Down in the program offices of the military departments-where 
the real acquisition pick-and-shovel work gets done-many different 
communities are working energetically to develop and produce their 
respective weapon systems. These various communities contain 
personnel who may be described as program managers, engineers, 
contracting officers, logisticians, development planners, and those who 
represent the standardization community. 

For the most part, the standardization community can be broken 
down into two basic parts: those who administer, develop, and maintain 
the military specifications, standards, policies, and associated 
documents; and those who enforce or control the application of 


Standards and specifications, and make materiel standardization happen. 
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The first group of “standardizers” within the services obtain their 
tasking through their respective departmental standardization offices 
(DepSOs). The second group of “standardizers"- far fewer in 
number-receive their tasking from high-level military commanders, and 
their scope is generally limited to 4 specific commodity area. 

All of the above communities should be working together, 
complementing one another as a united team with one shared 
objective-timely delivery of a cost-effective fighting machine in which 
al] have significant pride. However, sometimes conflicting goals 
separate one or more of these communities as dramatically as those 
that divided the Hatfields and McCoys. 

The department of Defense acquisition management hierarchy 
extends from the third floor of the Pentagon (where centralized control 
of executive policy direction occurs) to the program offices in the field 
(where decentralized policy implementation occurs). The same issues 
that often divide the specialized communities in the field also divide 
the Pentagon's third floor. When individuals within @ community 
perceive that their important concerns are being pushed under the rug, 
they tend to escalate these issues within the hierarchy of their same 
community. As resistance to negotiation increases between these 
different communities, escalation, as well as escalation tactics, 
increases. As the debate continues, the communities become more and 
more polarized, bogging down the whole decision-making and program 
approval process. [Ref. 4:p. 50-51] 

Understanding the environment within which the “standardizers” 


must function is important because a standards writer must have 
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sufficient information available in order to write an effective standard. 
important questions, whose answers are essential to a valid evaluation 
of a DoD standard, is: Can a standards writer acquire sufficient 
information regarding the application and use of standards to foresee 
its collective costs and benefits?: and,if not: Is it possible that the 
Standard, when written and applied, could lead to over or 
underspecification of the project? The creation of standards and 
specifications is, as expected, a complicated maze of policies, 
procedures, responsibilities, and instructions. Although the answers to 
the above posed questions are important, a detailed discussion of the 
step-by-step procedures used to create standards in the DoD would 
serve no useful purpose in this study. The interested reader is referred 


to DoD 4120.3-M, Defense Standardization and Specification Program 
Policies, Procedures, and Instructions, for a very detailed discussion of 








the subject. More useful to our purposes, here, is a discussion of the 
Defense Standards and Specification Program (DSSP), which will 
underscore DoD's commitment to standardizing whether it be through 
their own resources or through those of nongovernment standards 


setting bodies. 


2. The Defense Standardization and Specification Program 


a. General 


The DoD currently has many specifications for items which 


are not inherently military. They include surgical instruments, office 
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furniture, subsistence products, etc. In the past, DoD documents were 
developed where suitable documents did not exist elsewhere. DoD is 
looking to the private sector to prepare documents covering 
non-military products and related engineering standards (test methods, 
quality assurance, etc.). Where they exist, or can be prepared, they will 
be used, thus freeing DoD's resources for concentration on military 
items. DoD use of a nongovernment standard may consist of direct 
copying, with permission, in a government document, referencing the 
nongovernment standard in 4 government document, or direct use of the 
document in acquisition. The specific approach will depend on the need, 
the type of nongovernment standard involved, and agreements with the 
Nongovernment Standards Bodies (NGSB). 

Adoption of nongovernment standards started in 1962 when 
12 documents were brought into the system. Since then the number has 
grown dramatically. DoD is not the only beneficiary in this program. 
NGSBs also benefit from DoD adoption and use of their documents. The 
DoD employs scientists and engineers, many of whom are leaders in 
their fields, and may offer valuable contributions through DoD 
participation in document development. !n addition, adoption broadens 
the use of a nongovernment standard directly through defense contracts 
and indirectly through the added visibility provided by its inclusion in 
the Department of Defense Index of Specifications and Standards 
(DoDISS). (Ref. S:p. 1] 


4] 


b. The Program 


The Defense Standardization and Specification Program 
(DSSP) was established in 1952 to improve the operational readiness 
and cost-effectiveness of defense material by promoting the 
development and use of common systems, subsystems, equipment, 
components, parts, materials, engineering practices, and technical data. 
lt is a single, integrated, defense-wide program managed by the Under 
Secretary of Defense for Research and Engineering (USDR&E). The 
statutory requirement for such a program is contained in Title 10, U.S. 


Code, Chapter 145, Cataloging and Standardization as outlined below: 


Defense Cataloging and Standardization Act 


- Name, describe, classify, and number each item...in such a manner 
that only one distinctive combination of letters or numerals or both 
will identify the same item... 

- Achieve highest practical degree of standardization. 


- Develop and use single specifications. 


- Eliminate overlapping anc “uplicative specifications. 
- Reduce number of sizes, Kinds, or types of generally similar items. 


- Standardize packaging. 


- Inspect and test efficiently [Ref. 6:p. 9]. 


The basic policy regarding DoD standardization is contained 


in DoD Directive 4120.3, Defense Standardization and Specifications 
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Program. The primary objective of this program is to ensure that 
optimal material standardization is acheived during the design, 
development, and acquisition process. This is accomplished by applying 
standardization principles, such as, item commonality, 
interchangeability, and interface compatibility, in engineering and 
acquisition management. [Ref. 6:p. 9] 

The program encompasses the broad range of equipments, 
parts, materials, processes, and practices described in specifications, 
standards, engineering drawings, data item descriptions (DIDs), 
purchase descriptions, and Commercial Item Descriptions (CIDs) which 
are prepared and used by DoD activities. The DoD Index of Specifications 
and Standards (DoDISS) currently lists more than 45,000 active 
standardization documents prepared by DoD activities, other Federal 
agencies, and industry groups. To support DSSP objectives, more than 
7,000 standardization projects are either underway or planned. The 
primary objective for all this is to achieve a state of material 
standardization within the Department of Defense and, in so doing 
reduce duplicative development and testing costs and control the 
proliferation of items in the inventory. [Ref. 6:p. 10] 

Since its implementation, how well has the DSSP met its 
objectives? In arecent study, [Ref. 7:p. iii], the DSSP was found to be 
good at accomplishing its traditional tasks, but that significant 
improvements should be introduced to enable it to operate more 
efficiently and effectively, and respond to the more complex needs of 


today. !n summary, the following are the findings of that study: 
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. Many of the Program's shortcomings result from the 
decentralization that is inherent to the DoD structure and to 
parochial attitudes of the Services and Commands. While the 
Program must operate within these constraints, problems that are 
within the purview of the Program can be alleviated. 


. The study determined that the DSSP comprises two, essentially 
different, programs -- projects and functions in the traditional 
fields of standardization, and those complex fields that require 
Special attention and special techniques. Alternative 
organizations and management approaches are suggested to 
accomodate the dichotomy. 


. The study found organizational and cultural factors that foster a 
reactive approach to standards. A prime reason is that 
Standardization is perceived almost solely in terms of document 
preparation. Many personnel directly associated with the Program 
consider themselves standards writers, not standardizers. The 
standards user community is not involved sufficiently in 
determining objectives and priorities, and the scope of 
standardization projects. There is seldom real evidence that the 
majority of new standardization projects are regarded by the 
standards users as projects that rate priority attention and 
support. The inability of the standardization activities to 
associate their projects with a supporting constituency is 
reflected in funding authorizations by the Services and Commands. 


. Standards development within the DSSP is largely a voluntary 
process. The Services need not commit funds to support any 
obligation they may have to the Program. Assignee Activities have 
no authority over those in other Services, or agencies within their 
own Service, to whom work is assigned. 


. While standardization activities have been provided with broad 
guidance so they could focus their efforts, there is little evidence 
that this guidance has had any real influence at the Commands. In 
addition to objectives that can be converted into specific targets 
and assignments, the Program need priorities. It is essential to 
identify those tasks that should not be done. Methods for 
establishing objectives and priorities and assessing performance 
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are proposed. DoD is urged to concentrate its resources on those 
standardization actions that are vital to military equipment and 
readiness by reducing the number of standards for which DoD is 
custodian, but which are not mission related. 


6. Opportunities to extend the Knowledge and skills of 
Standardization specialists are very limited. 4 comprehensive 
educational program is outlined, as well as training for DoD 
operational managers. It is also suggested that a standardization 
career field be established. [Ref. 7: p. iii-iv] 


It seems readily apparent that although the Defense 
standardization and Specification Program has lofty goals, and is doing 
many things right, the means to achieve the goals have not been 


specified in concrete terms. The Program is 4 good one; one that could 





achieve a great deal if only given unambiguous direction and support 
from higher authority. It's not enough just to have a Program, the 
Program must be backed with sufficient funding and a monitoring 
system that provides accurate feedback to those in positions 


responsible for its effective and efficient operation. 


5. DoD Adoption of Nongovernment Standards 


a. General 


The DoD participates in the standards development 
activities of the Nongovernment Standards Bodies (NGSBs) and adopts 
nongovernment standards. These functions are closely integrated but 
remain separate and distinct. The DoD participates in the 


standardization activities of the NGSBs in accordance with the policy 
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principles of OMB Circular 4-119. Where they meet DoD needs, 
standards prepared by the NGSBs will be adopted and used by the DoD 
[Ref. 5:p. 2]. 

Assignee Activities (AAs), responsible for standardization 
of a Federal Supply Class (FSC) of items, is also Saale for 
maintaining a continuous awareness of projects intended to result in 
nongovernment standards within the area of their assignments. Some 
activities manage many Federal Supply Categories and because many 
different NGSBs, each with its own set of working committees, prepare 
standards, the task of maintaining awareness is often difficult. When 
NGSBs help Keep AAs apprised of projects, they will be better able to 
carry out their assignments [Ref. 5:p. 2]. The extent to which the AAs 
are carrying out their responsibilities can be summarized by the 
following two observations: (1) Management emphasis has been focused 
on immediate problems rather than the attainment of long-range goals. 
lt is biased toward reaction rather than anticipation, and disposed to 
issue directives and instructions, rather than motivate and persuade, 
and; (2) Standardization activities (which include the AAs) within the 
services have insufficient authority to marshal skills and resources and 
focus them on standardization tasks [Ref. 7:p. 2-4]. It appears from 
those two observations that if the NGSBs are interested in having a 
standard adopted by the DoD, or any other agency for that matter, the 
onus is on them, because apparently the AAs are not able, due to lack of 


resources, to initiate the |: aison. 
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Therefore, NGSBs that prepare standards, and seek DoD 
adoption, are encouraged to seek DoD input either through a DoD 
representative to the group or through correspondence. The system of 
AAs and Lead Service Activities provides a clear set of contact points 


stratified by FSC [Ref. 5:p. 3). 
b. Adoption 


Adoption is the process by which DoD expresses formal 
acceptance of a specific issue of 4 nongovernment standard. Adoption of 
a specific issue of a nongovernment standard assures the DoD of 
internal control of the document in much the same manner as federal 
and military documents are controlled. The adopted issue 1s the one 
listed in the DoDISS and is the only version authorized for use by the 
DoD. Nongovernment standards which require modifications, additions, 
or deletions, to make them suitable for DoD use, are adopted on a 
limited basis through issuance of a government document which details 
the required changes. The adoption of a document offers the following 


advantages: 


1. Adoption provides visibility for the document through its 
appearance in the DoDISS. 


2. An adopted document is given a higher order of precedence for 
selection and use in DoD acquisition programs. 


3. Adoption makes the document available to DoD components. 


4. The proliferation of duplicative documents is reduced [Ref. 5:p. 3] 
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c. Adoption Criteria 


Certain criteria, concerning applicability to DoD needs and 
document availability, are examined prior to initiating a project to 
adopt a nongovernment standard. With regard to applicability, 
documents which fully satisfy the needs of the DoD, with respect to 
technical sufficiency and economy, are generally adopted when one or 


more of the following conditions exist: 


(a) No satisfactory military document is available and a satisfactory 
nongovernment standard is available, or 4 NGSB is willing to 
provide a document in time to meet DoD needs. 


(b) Adoption of the nongovernment standard will provide the DoD with 
@ document more technologically current than one already in the 
DoD system; and the cost of the product or service, covered by the 
nongovernment standard, will be less than the product or service 
procured to the military document it is intended to replace. 


(c) The nongovernment standard has potential for widespread use in 
the DoD which can be satisfied through adopting and listing in the 
DoDISS. 


(d) Internal control over the changes to the nongovernment standard 
is essential to preserve its utility to the DoD. 


(e) Adoption of the nongovernment standard would deter the 
proliferation of other similar duplicative documents within the 
DoD system. 


(f) Adoption of the nongovernment standard would enhance the 


program for the Acquisition and Distribution of Commercial 
Products (ADCoP). 
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A&A document may meet all of the above criteria but if it is not 
readily available, or becomes unavailable after adoption, it is of little 
use to the DoD. Specific availability requirements are negotiated by the 
Naval Publications and Printing Service Office (NPPSO). It is necessary 
that sufficient copies of the document, either purchased or reproduced 


with permission, be available to satisfy DoD needs. [Ref. 5:pp. 3-4 
d. DoD Adoption Procedure 


A nongovernment standard may be introduced into the 
adoption process in several ways. DoD staff participation in the 
activities of the standards writing committee or working group is one 


way. Other possibilities are: 


1. When a DoD activity identifies a need for a new or revised 
document, it will see if a satisfactory nongovernment standard 
already exists or if a project is currently underway to develop one. 


2. If a standard does not exist and time permits, the activity will 
encourage a NGSB to prepare one. 


3. A NGSB may recognize a DoD need and offer an existing document 
for adoption. In this case, the NGSB should present the proposal to 
the cognizant Assignee Activity (4A). That activity will work 
with the NGSB to determine the initial feasibility of the proposal. 
A Military Coordinating Activity (MCA) will be appointed by the AA 
to coordinate the document within the DoD. 


In any of these cases, if the document in question will 
satisfy DoD needs and other adoption criteria, the MCA will coordinate 


the document. An adequate quantity of documents must be available for 
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coordination (at least 12 copies). Another alternative would be to allow 
limited royalty fee rights to reproduce for coordination only. Based on 


the results of the coordination, the MCA will do one of the following: 


a. If all interested activities accept the document as written, 
proceed to adopt it as a coordinated document. 


b. If some, or all, of the interested activities object to the use of the 
document, the MCA will review the objections, attempt to resolve 
issues with objectors and the NGSB, and make a determination to 
either terminate the adoption process or to adopt it for use by only 
those activities who concur in its use. 


c. If modifications, additions, or deletions are required, the MCA will: 


(1) Attempt the get DoD requirements included in the nongovernment 
standard as a “when specified paragraph or as an appendix. 


(2) Make other arrangements for handling DoD requirements. 


(3) As a last resort, prepare a Commercial Item Description (C!D), 
federal or military specification or standard, stating the unique 
DoD requirements and making the nongovernment standard the 
primary reference. 


Based on the results of the coordination, the MCA will 
prepare either an Acceptance Notice or the appropriate military or 
federal document. A copy of the Acceptance Notice will be provided to 
the NGSB. The MCA will request coordination on future revisions to the 
document and where @ government document was issued, will attempt to 
have DoD requirements accomodated in future revisions. Copies of the 
document will be purchased or reproduced, with permission, to meet DoD 
needs, and indexed in the DoDISS. Adopted nongovernment standards are 


not distributed outside of the DoD. Other government activities, 
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contractors, and other users must obtain copies from the issuing NGSB, 


commercial document services, or libraries. [Ref. S:pp. 4-5] 


E. SUMMARY 


As can be seen from the information just presented, the DoD is very 
interested in using the nongovernment voluntary standards system. As a 
matter of fact the DoD would much prefer to use nongovernment 
standards than to have to be forced to develop their own. The reasons 
for this are as previously discussed. Also discussed were the Defense 
standardization and Specification Program and the various methods and 
procedures used by the DoD to adopt nongovernment standards. 

The next section will present some examples where military 
Standards, in some cases, presented some problems. !n addition, there 
will be some discussion pertinent to trading-off standards and 
specifications relative to other considerations such as cost and 
schedule. In particular, discussion of the streamlining initiative will 


be highlighted. 


IV. STANDARDS IN ACTION 


A. GENERAL 


In the previous chapters a review was conducted of the 
nongovernment standards setting bodies; an evaluation of standards, 
regarding the impetus for standards writing, who benefits, and the 
various types of standards; DoD interaction with nongovernment 
standards setting bodies, the environment within which they work, and 
their policies, procedures, and directives. The following sections will 
Show the relationship between DoD acquisitions and the application of 
Standards. It is the objective of this chapter to demonstrate, through 
the use of examples, that the Department of Defense, on occasion (some 
say often), applies standards in an inefficient and costly manner. It is 
also the intent of this chapter to discuss at least one initiative, that 
the DoD is involved with, which has a great potential to assist the DoD 
in streamlining the acquisition process, and in particular to decrease, 
and possibly eliminate, the inappropriate use, or misapplication of, 


Standards and specifications. 
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B. DOES ANYONE KNOW WHERE WE'RE GOING? 


The DoD specifications and standards are essential to technical 
procurement, and provide “lessons learned” to help ensure quality 
products. However, specifications can be called out that are 
inappropriate, premature, untailored, or accidently referenced; these 
specifications drive cost and can prevent contractors from 
implementing optimum design solutions. The imposition of these 
unnecessary requirements can also result in extensive engineering 
change proposals (ECPs), which serve to remove inappropriate 
requirements. [Ref. 8:p. 15] 

Assuming, then, that the above assessment is correct, it would 
seem that, generally speaking, the DoD has had some difficulty, in the 
past, with the proper application of standards and specifications to 
their various acquisitions, especially those technical innature. To 
illustrate, the following sections will present examples where 
Standards, or the lack of standardization, have somewhat complicated 


the acquisition of various types of equipment. 


Je 


C. EXAMPLES 


|. Performance Specification/Non-Standardization 


A relatively basic performance specification is that used for 
valves in the Sewage Collection Holding and Tank System (CHT) aboard 
Navy ships. One of the basic problems associated with this kind of 
specification is the lack of control of a standardized inventory. This 
specification ultimately leads to a proliferation of non-interchange- 
able components. As the specification is written, either a plug or ball 
valve can satisfy the requirement. Hence, a typical frigate will have 
installed about forty such valves; some of which may be plug valves 
from manufacturer 4, plug valves from manufacturer 5, ball valves from 
manufacturer C, etc. The net result is havoc in the supply support 


community. [Ref. 9:p. 13] 


2. Performance Specification/Complexity 


Another example of an item using a performance specification is 
a fork lift truck. The choice of a fork lift truck is to point out the 
complexities that a basic performance specification can take on. The 
fork lift specification refers to. 45 other Federal/Military 


specifications and standards; 7 separate industry standards; 66 


different combinations of tests and evaluations; and extensive physical 
performance tests. 

some of the advantages are: the flexibility of the design 
permitting considerations of various alternatives; competition based on 
design and quality assurance as well as price; and utilization of 
commercial market technology... However, the limitations are quite 
extensive. First, the contractor must be capable of deciphering the 
interwoven and cross-referenced specifications. Second, he must have 
testing facilities that include a 750 foot track complete with concrete 
chuck holes, a sandy beach, and a body of sea water to a depth of at 
least five feet. This last requirement places a restrictive burden on 
companies located inland unless they have access to elaborate testing 
facilities. Third, the maintenance of this specification is complex, 
since 4 change to this or any one of the other cross related 
specifications or standards may require modification to the whole 
specification. Finally, each subsequent procurement can lead to another 
contractor and design resulting in further non-standardization. [Ref. 9:p. 


13-14] 
& Mat —M-S6310 
The specification used by the military to buy integrated circuits 


is called MIL-M-38510, also known as the Joint Army-Navy (JAN) 


system. This is really 4 set of specifications, made up of a general 
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specification and a Series of detailed drawings called “slash sheets.” 
The general MIL-M-36310 specification identifies all design, materials, 
finish, test, and qualification requirements for integrated circuits, 
regardless of type, sold to the government with a “JAN” marking on 
them. The Department of Defense established the JAN Specifications as 
Standards for all basic semiconductor types to secure the benefits of 
Standardization of parts (particularly to make possible volume 
production of military semiconductors). For a time the JAN program did 
achieve its objective, but gradually the effectiveness of the system has 
eroded. 

Any part sold with a JAN marking branded on it must meet all of 
the requirements of MIL-M-38510 which contains over 150 pages of 
requirements. In addition, JAN parts must meet all product specific 
requirements of the slash sheets which typically contain 50 to 40 pages 
of details about product performance [Ref. 11:p. 4]. “Everything, military 
and commercial, starts out with the same quality, Decause it all comes 
out of the same fabrication. But then the military specs require too 
many insertions. We perform multiple environmental screens, then burn 
parts in, reinspect them, re-burn them, retest each one, and there's 
really no improvement in the quality or the reliability of the part. Once 
you finish assembling & part, you can’t do anything to make it more 
reliable.” (Ref. 10:p. 16] 

Yet, the government actually buys few IC’s directly. There is 


almost no goverment financial responsibility for the costs associated 
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with the program. All costs are borne by the Original Equipment 
Manufacturers (OEMS) who ultimately buy JAN parts for the various 
programs. The OEM, or the vendor, cannot alter in any way, any of the 
requirements of the specification by purchase order or specific 
purchase contract. To procure something different the OEM must either 
use a Source Control Drawing (SCD) format or purchase a vendor 
standard part (“look alike”). (Ref. 11:p. 5] 

Despite the attempt to reduce costs through standardization, JAN 
chips are often more expensive than non-JAN products. There is, 
therefore, an incentive for contractors to use other sources, 1.e., use an 
SCD or purchase a ‘look alike’, which are usually more similar to 
devices that the semiconductor companies sell commercially. 

(Ref. 11:p. 6] 

It's possible, by reviewing the above examples, to come to the 
conclusion that Military specifications are, in general, too long, too 
restrictive, and too costly to apply. That's exactly the reason those 
particular examples were chosen, 1.e., to prove the point that in a mass 
of over 40,000 documents there is bound to be some ludicrous 
requirements that make great anecdotes (such as a 15 page chewing gum 
specification) which often are used to disparage the system in general, 
rather than crediting its strengths. The DoD recognizes and understands 
that there are problems; problems which can and must be fixed. Ina 
speech to the National Security Industrial Association on December 6, 


1984, Mr. William H. Taft IV, Deputy Secretary of Defense, stated, “Calls 


a 


for reforming the way we apply military specifications and standards is 
not anew problem. In introducing reform, however, it is important to 
understand why these requirements developed in the first place. Most 
military specifications are worthwhile documents that reflect ‘lessons 
learned, and we most want to avoid repeating mistakes. Let's admit 
there are also less-valid factors that have led to the existence of some 


of those specifications; factors we need to change.” [Ref. 13:p. 3] 
D. THE STREAMLINING INITIATIVE 


Former Deputy Secretary of Defense, Paul Thayer, signed January 11, 
1964, a memorandum to secretaries of the military departments calling 
for improvement in Department of Defense contract requirements. The 
memorandum contains recommendations that “call for precluding 
untimely, untailored, and accidently-referenced application of 
specifications and standards and for specifying ‘results’ required rather 
than detailed how to’ procedures in contracts and requests for 
proposals (RFPs).” [Ref. 14:p. 2] In the memorandum each service 
secretary was directed to choose four or more programs for special 
application of the streamlining initiative [Ref. 13:p. 4]. 

Acquisitioning Streamlining is “any action that results in more 
efficient and effective use of resources to develop, produce, and deploy 
quality defense systems and products. This includes ensuring that only 


cost-effective requirements are included, at the most appropriate time, 


38 


in system and equipment solicitations and contracts.” [Ref. 15:p. 2-1] 
In pursuing the initiative the following tenets are to be observed: 
(1) to utilize contractor ingenuity and experience; 


(2) to encourage early industry involvement, including use of draft 
requests for proposal (RFP): 
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(3) to specify what is needed, not “how to’; 


(4 
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to specify system level functional requirements early; 
(5) to require contractors to tailor for the next phase of the program; 


(6) to preclude premature application of military standards and 
specifications; 


(7) to limit contractual applicability to one level of references; 


(8) to pursue economically producible, operationally suitable, and 
field supportable designs; and 


(9) to assure complete production specifications while providing 
contractor flexibility to optimize design. [Ref. 14:p. 2] 


But, doesn't the implementation of such a concept have risks 
associated with it, especially to the program manager and to the 
contractor? For instance, the program manager who urges modifying or 
deleting requirements is always open to the criticism; if something 
goes wrong, that stricter enforcement of requirements would have 
prevented trouble. The contractor, likewise, doesn't want to risk losing 


a bid by suggesting that initial requirements could hurt performance, or 
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raise costs. The Honorable William H. Taft, stated that for those 
reasons, and others, “it is vital that reducing overspecification be a 
top-level management priority in DoD and industry. Our people need to 
Know they will be rewarded for inventive ways to improve productivity 
and meet mission requirements at a lower cost; indeed, they need to 
Know tailoring specifications and standards is a critical requirement of 
their jobs. We are not asking them to eliminate needed specifications 
and standards, but rather to identify only those that are essential, and 
to tailor these to fit the specific needs of the program.” {Ref. 13:p. 4] 

Since its implementation, how well has the Streamlining Initiative 
done? Since its implementation, over 36 Programs (Air Force, Army, 
and Navy) have been scrutinized with streamlining as a goal. While 
there are no firm figures on the total savings realized by streamlining 
these programs, the next few sections will discuss two of these 


programs regarding the methodology of streamlining and the results. 
1. Streamlining the AMST 


The Advanced Medium Short Take-Off and Landing Transport 
(AMST) program was suffering from overspecification, increasing costs, 
and a resultant lack of flexibility. The initial AMST program guidance in 
specification tailoring was provided by the Director of Research and 
Engineering, Office of the Secretary of Defense, as follows: “Request the 


Air Force investigate all feasible ways to decrease costs, such as: 
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eliminate hardware, specifications, test and special requirements 
which are not absolutely essential and which can be eliminated at 
acceptable risks....” [Ref. 16:p. 31] 

The specifications and standards tailoring effort in the AMST 
Program took more than a year to complete. The process started with 
extensive requirement iterations with the contractors to identify 
high-cost drivers in the specifications and standards, to quantify these 
cost drivers in comparison with trade-offs on research and 
development, production, and operations and support (0&S) costs. The 
cost effective trade-offs were then reviewed by using the command and 
support agencies to assure the end-product satisfied their 
requirements. This review process provided a set of well-scrutinized, 
performance-related requirements, which were used by the engineers to 
limit the number and scope of the specifications on contract. Once the 
requirements were defined, a zero-based budget specification approach 
was adopted; that is, all commonly used specifications were eliminated 
and only replaced when the appropriate system project office discipline 
adequately justified the need for the specification in terms of the 
approved performance requirements. After acceptable specifications 
were determined, experts were used to assure that radical surgery had 
not removed important requirements. [Ref. 16:p. 34] 

The results of specification tailoring in the AMST Program are, 
for example: (1) in two instances, commercial practices regarding the 


method of installing fasteners and their requirements for shot-peening 
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forgings were both adopted and the MIL-SPEC requirement for different 
procedures was dropped; (2) the flight control specification was 
reduced from 66 to 51 pages by eliminating requirements that dictate 
design solutions, and by eliminating 82 sub-tier specifications; (3) for 
the landing gear, eight military specifications and two military 
standards (over 200 pages of requirements) were replaced with 13 
pages in the subsystem requirements document; (4) for the cargo winch, 
!-page military specification, with 26 applicable sub-tier 
Specifications, were replaced with 73 words in the subsystem 
requirements document, and; (5) the inertial navigation system (INS) 
requirements, previously described in 12 military specifications, 19 
military standards, 5 publications, and 125 pages of INS specifications, 
were reduced to a half-page requirement giving four key elements 
(position accuracy, velocity accuracy, attitude and heading, and 


alignment). [Ref. 16:p. 35] 





2. The Navy T-45 Training System (T45T5) 


The mission of the T-45 Training System is to provide and 
support a jet-flight training system for intermediate and flight training 
of Navy and Marine jet pilots. It is a derivative of the British 
land-based Hawk system redesigned to include aircraft carrier 
capability. Faced with the challenge to reduce program costs from $72? 


million to $450 million, or face cancellation, the T45TS Program 
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attacked every cost driver. The T4513 Program Office and the 
contractor team had just a few months to restructure the program; 
achieve cost savings and cost avoidance wherever possible; and 
maintain the technical and operational capabilities of the system. 
Intuitively, the program office and the contractors recognized that 
potential savings might be significant in the areas of specifications and 
standards, and contract data requirements. However, these elements 
were basic to system definition and were pervasive in every subsystem 
and component of the T4515. There was reluctance to challenge the 
Standards and specifications that had been invoked on generations of 
Navy systems. However, standards and specifications proved to be a 
particularly fruitful area for cost reduction. 

Navy/contractor Tiger Teams were formed and were charged to 
streamline specifications and standards by determining minimum 
essential technical requirements without sacrificing material needs and 
particularly to isolate essential performance requirements from 
detailed design requirements. Because the T45A was derived from the 
proven sale Aerospace Company (BAe) Hawk aircraft, the team 
concentrated on the Navy's T4354 Aircraft Detail Specification. Nearly 
GO percent of overall system cost was in the aircraft. As originally 
prepared, many requirements of the Aircraft Detail Specification 
required “Americanization’ of British practices and processes. The 
Tiger Team applied the tailoring principals of DoD-HDBK-246 and 


developed the following strategies to accomplish their goal: 


a. Limit the contractor's obligation for specification compliance only 
to the second tier level of referenced documents for non-critical 
components and the third for critical, safety, or flight 
components. 


b. Examine existing specification applications to determine which 
could be candidates for (1) deletion, (2) additional tailoring, or 
(3) use by the contractor for guidance purposes only to meet the 
design intent that the particular specification imposed. 


Closely associated with this specifications and standards 
Streamlining initiative was reduction of contractor data submittals 
referenced in the Contract Data Requirements List (CDRL). In 
performing this task they took into account the impact that the 
streamlining process had on engineering documentation; the types, 
quantities, and format of data to be delivered by the contractor, along 
with a management philosophy that could be applied consistently to the 
entire system. 

The payoffs of these efforts are as follows: (1) A typical 
aircraft development program includes references to an estimated 6000 
Specifications and standards; the T454 references 350, of which 281 
are contractually invoked; (2) Approximately 20 percent of the 
documentation consists of British engineering standards and related 
documents, and; (3) Total overall data requirements were reduced from 
IU tOisie 

Because standards and specifications pervade the entire system 


and, because actual data costs were not identified, a specific figure 
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cannot be established that accurately represents cost avoidance from 
just this effort. However, engineering development was authorized in 
October 1984 when the contractor entered into a firm fixed price 
contract for $438 million. An assessment of overall risk from program 
restructuring, including specification tailoring, resulted in a slight 
increase in the risk regarding the schedule and the contractor (from low 
to moderate), and a slight decrease in the risks associated with 
concurrency and the government (from moderate to low). The risk 
associated with the technical nature of the program remained low. [Ref. 
17:pp. 1¥-1 to 1¥-5] 

Some of the problems encountered with these two efforts 
include: communication, i.e., convincing people that the approach is 
right; resistance, i.e., resistance in the support bureaucracy [Ref 16:p. 
33], for example, convincing functional personnel to develop innovative, 
new, and less restrictive approaches for achieving technical 
requirements (getting rid of the “this is always what we require ina 
development program” attitude)[Ref. 17:p. !V-5]. Other problems 
included: crossing over the invisible barrier that typically exists 
between government and contractor i.e., developing mutual trust and 
respect; overcoming the language barrier that existed between 
government and contractor i.e., the government talked about contract 
line items while the contractor utilized the Work Breakdown Structure, 


and; acceptance by contracting and pricing personnel of the technical 
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negotiations concept i.e., both sides had to share cost estimates to get 


agreement on cost for each major element (Ref. 17:pp. IV-S & IV-6]. 


3. CONCLUSIONS 


The above are just two examples where the concept of 
streamlining has been successful. As can be seen it is not an easy 
effort. It takes a great deal of time, energy, dedication, compromise, 
and a willingness to depart from old ways of doing things. But, it does 
work. It has been proven by these examples and many others. According 
to the Honorable William H: Taft IV, “Our efforts are paying off. 
Programs are stable with efficient production rates. Major program cost 
growth has been reduced from about 14 percent annual real growth in 
1961, to less than one percent in each of the last two years. While | 
cannot quantify how much more capable our forces are today, than they 
would be without the management improvements and acquisition reform 
efforts of the last S years, | do know that those efforts, including 


acquisition streamlining, have made a difference.” [Ref. 18:p. 18] 
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V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


4. SUMMARY 


In summary, the purpose of this research was to investigate the role 
of the nongovernment standards setting bodies and the Department of 
Defense in the standards setting process. Additionally, an investigation 
was made into current DoD initiatives to streamline the acquisition 
process via more efficient selection and application of standards and 
specifications. In particular, discussions and analyses were conducted 
in the areas of private standards setting organizations, the motives for 
developing and using standards, the various types of standards, and 
some problems encountered regarding the use or non-use of standards. 
Additionally, attention was focused on Department of Defense (DoD) 
policies and procedures for the development and adoption of standards 
and specifications and methods of interacting with nongovernment 
standards setting organizations. Finally, specific examples were 
discussed regarding specification and standardization probiems in the 
DoD followed by review and analysis of the DoD's Streamlining 


Initiative. 
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B. CONCLUSIONS 


The following conclusions were developed as a result of this 


research effort: 


1. The development of standards and specifications, in the private 
sector, is highly decentralized. However, the majority of private 
(voluntary) standards are developed and adopted for the most part 
by three organizations: the American National Standards 
Institute (ANSI), the American Society for Testing and Materials 
(ASTM), and the Aerospace Industries Association (AIA). Although 
these organizations wield a good deal of power they are Kept in 
check by their own system of checks and balances,e.g.,the 
“consensus principle’ and to some extent by government pressure 
and regulation. 


2. The Department of Defense (DoD) prescribed policies and 
procedures specifically dealing with DoD interaction with 
nongovernment standards setting bodies (NGSBs) and the ways in 
which the NGSB's may interact with the DoD are fairly 
well-written, understandable, and in general, easy to follow. 
However, problems arose while attempting to decipher the 
methods used by the DoD to develop, write, and adopt their own 
Standards. The questions posed earlier, i.e., “Can a standards 
writer acquire sufficient information regarding the application 
and use of a standard to foresee its collective costs and 
benefits?” and, “If not, what are the possibilities of over or 
underspecification?” are serious concerns that must be addressed. 


3. DoD specifications and standards are, in some cases, applied ina 
haphazard manner, without regard to the particular needs of the 
project. The Federal government and, in particular, the DoD is 
concerned over the inappropriate use, or misapplication of, 
standards and specifications. Specifically, the DoD, is concerned 
with excessive costs and lack of flexibility in the design of 
military equipment. The DoD has come to realize that among 
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other cost drivers, standards and specifications play a major role 
in almost any acquisition. They have come to understand that, 
although standards and specifications are a good format for 
"lessons learned”, there are problems with some of them as 
written and should not be applied in a haphazard manner. 


4. That the DoDs Streamlining Initiative has been successful in its 


objective to avoid costly and unnecessary requirements. Although 
the initiative is extremely time-consuming to apply, the payoffs, 
as described by the examples in Chapter IV, are significant. 
Standards and specifications have been found to be a particularly 
fruitful area in which to simplify design, without compromising 
performance, and make significant savings in the overall cost of 
the system. 


C. RECOMMENDATIONS 


I. 


Recommendations, as a result of this study, are as follows: 


In an attempt to simplify the literature, regarding the “down in the 
trenches” work of standards writing in the DoD, recommend an 
evaluation of that process be conducted and the results published 
in an easy to read, and follow, manual. 


When in the process of writing DoD standards and specifications, 
Standards writers must have access to complete and objective 
information. Additionally, rather than writing standards such that 
they meet every possible contingency, recommend standards be 
written such that a menu of specifications is available. 
specifications can then be selected depending on the application. 
Furthermore, recommend that, when in the process of writing 
Standards and specifications, liaison with the NGSBs be 
established and maintained in order to ensure that the standards, 
as approved, reflect the most current technology and current 
processes employed by the private sector. 
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3. That all military standards and specifications, when used in al] 
future DoD acquisitions, be subject to close scrutiny and 
streamlining before the project becomes an object of concern. In 
the initial design phase, and throughout the development, the 
project must be scrutinized, on an iterative basis, to assure that 
Standards and specifications are not SSL Ue mis-applied, or 
applied as a result of error. 


70 


LIST OF REFERENCES 


Hemenway, David, Industrywide Voluntary Product Standards, 
Ballinger Publishing Company, 1975. 





Office of Management and Budget Circular 4-119, Federal 


Participation in the Development and Use of Voluntary standards, 
26 October 1982. 





American National Standards Institute, Newsletter, 17 February 
1964. 


Larimer, Walker 4., Colonel, USAF, Action 21: Standard Operation 
and Support Systems, Concepts, Summer 1982, Vol. 5, Number 3, pp. 
SU-o |: 








Office of the Under Secretary of Defense for Research and 
Engineering, SD-9, DoD Interaction with Nongovernment Standards 
Bodies, April 1964, p. 1. 





Office of the Under Secretary of Defense for Research and 
Engineering, SD-8, An Overview of the Defense Standardization and 
Specification Program (DSSP), 1 May 1983. 


RB. Toth Associates, An Assessment of the U.S. Defense 
Standardization and Specification Program (DSSP), January 1984. 


Stimson, Richard A., and Doherty, Frank, Acquisition Streamlining: 


striving to Increase Cost-Effectiveness of DoD Acquisition 
Requirements, Program Manager, January-February 1985. 


Wright, Dennis L., Government Specifications in the Acquisition 
Process, Term Paper, Naval Postgraduate School, May 1984. 





i 


. Cornell, Jon, Quality and Reliability: interview with Harris VP's, 


Defense Science and Electronics, June 1985. 


. Dewey, Ballantine, Bushby, Palmer, & Wood, Government 


Procurement of Semiconductors: Environment, Issues, and 
Recommendations, A semiconductor Industry Association White 
Paper, Semiconductor Industry Association, 1985. 





. American National standards Institute, 1965 Progress Report, 


American National Standards Institute, 1985. 


. Taft, William H. IV, improving Quality and Controlling Costs, 


Program Manager, January-February 1965. 


. Rait, steve, streamlining the Advanced Tactical Fighter, Program 


Manager, March-April 1985. 


. DoD Directive 5000.43, Acquisition Streamlining, 13 January 1966. 


. Kishline, samuel J., AMST Program Tailoring Specifications, 


Program Manager, March-April 1985. 


_ Office of the Secretary of Defense for Research and Engineering, 


standardization Case Studies: Streamlining and Tailoring Standards 


and specifications-Payoffs for the Navy T4575 Jet Flight Training 
system, | January 1986. 


. Taft, William H. IVY, Streamlining Has Begun to Pay Off, Program 


Manager, March-April 1986. 


INITIAL DISTRIBUTION LIST 


No. Copies 
. Defense Technical Information Center 2 
Cameron Station 
Alexandria, Virginia 22304-6145 
. Library, Code 0142 Zz 
Naval Postgraduate school 
Monterey, California 93943-35000 
. Defense Logistics Studies Information Exchange 
U.S. Army Logistics Management Center 
Fort Lee, Virginia 23801 
. Logistics Officer 


U.S. Marine Corps Air Station 
FPO Seattle 98764-5001 


th. 

















DULIPy 
—o 
MONTLRLY, CLs 


. Wa era r- 
BONY LIPRARY 


wet BCE Oo, ~ 
SLFOL NIA 9543-500¢ 









































oe oe ei Oooo 26m pe FO oO OP Fe 4 & ob eh Bb 4 ig nh Pt Se!" 28 O°! 445088 Ea , Ug ay fi 
PSP Pe BF toe spawns 0:4 es .tenn Soa ae kiget 4! £04 Mere ois ue T ee y - ane 1 : ~ j d f | 
Hote TP Pee BP Rot witeaasct seis Scher hos d 40g 4 Aart shes EDs Mads oath vag) Fee ne roie of specifications and standards : 
SFOD19 64 hod! # enOrdi Gnd nh Sol £0) Gta 2 ry) ry one a traps ane ‘ 5 
ladle -O chek on818 he Cre tr laa CL Mt, Ast at'o ft mal PA pets Peers F Day i } eet . 
OO SOT we Oe ee eee ere 000 -Ris cof sd of Oh hh Ad te ¢ fg Ae Pde : le of t O 
sb obedadl Ma kel ete el ecderr. © dah Ay. 49a ++ 1¢2 Mabie, off 44 | ra fi me } MCpeiertecs eee 
a age POMIIE Mong at Mah OF ae b Bel 100 rg aa 4-5 ie ¢ s BBO RATE ' "boats A ' . cs . ; 
s at el deh aalemre ( ahal se re tA Anh Os ert i rae ' ' rn ee ' ; . : : 
* . Cy ners or AL RR Se aa a ot athes : | + ou , an s 
} Se ee ee re ery dod RA prime tA a. fh, : | | : =! poe A t 
+ bee LM bat ? » MAO dit Ph LR ONAKGed Pn Fee eo 18 0004! J | | i | Lal ‘ ‘ . A tog i as , 

B94 nace-# © Pb Anh ey Mh Cubs 4 BOM eh HIE OSEO UME ahs ah ie Rhee aK Mite A! : | ) eh 84 ‘ A pei, poe oe 
RP ~ Heh 8 of a hheS sO OPSO8 Roe Oe id DAO MM AIS OLA F014 oH AO steht hee 5k Sart ohages faup Huu il ’ , ‘ ht ’ 

P of nt ot nh oF 050 Lt 14L 80 hot wd amb ehi Lid 040 Oude © LARA. aod de (s Bob Bbee5eo Finest at Pq t : ' 





Rhett PeOd EMD F Amp P A: RTs bese we adel a belt wadeer dee PMA MR Ete ghd ; f e : ' ere 
SH NPs. Ae LAPT AAM 9 ~~ te “ot os Pe ry ee ee pr piper i ree oe (eH EO. B16 Bhi ot Ai fobow © 3 2768 OOO 670 6 pia f od : r a : . ; . 
SHIVCIDAOE 7 fe rhodry pe Any Looe ys L016 mR RAE AAed se BAY Oh 584 OOH ASD 4 ? ’ . a. 
SPOS AH OAH aFES 06:5 049 OF CAVE oh OBAG hh 088g Goeth 1 CodgK IAB 1 DS of al 48 +4 oh we id - P ‘ 
TMA tet th AVORDA AS GDh id Poh sd DEAS MA AOE GORA Kho A aol se D DLEY KNOX LIBRARY ‘ 1 ae E 
ed de ee ee ee es ee ee ed ee ee ee 2 ee) »@2 4 Le 


etd 1 pombe kA capeeladoiih aides odshukt Lt et et ea ek ell ee ol ee 


















































































































































































































PoP Realy. GOH MAOH s 18 Fh E ADA Pod MACE O18 ALMA EA wee AA FAVA ROOFS ‘ = - = tt i] s 4 ; mnie 0 
RED OOIAP' SD HALAL CoH © -COh BBO 1G abit Bhi F hh Gd a EP OBR Cn tee ee +66 doh oh att a5 qa 918) an Be sie s ‘ -. - 4 + ‘ 
Prager Ald Bp FoR oePid IE BOM Orb od Ping 0 CEO A. FNEIM Ecard 1008 he Gofs ort ry be t 80139 04% 6 OA Bed 8 a” ‘ * « a fo * s ¢o Oe TR s 4 e f t a . 
08 A oh CMA Ores Behe MoD Yatin 62 SAB hel Si te wm 8 Oe pl ants 4 OA 8 | tr8) 5, 9 a 1} 42 eye + alee 8 1. C 
Go Ob 1 PES FEME RL HM Han BNE ODOR Wynd 4818 Dodane A OMe Mh b Aa Ob Buy fo FAG OS Aste had = 6 ALEM-AiRodRE Ob Sey 2 Ap rm 4 Ow uf #4 Po . te Aa! ‘ 4 * ’ ’ . 1 . 
BORG 8 FORMA) 2 AE: 8 rh OB OE OOF 0965 4 Oiemo ig GIO 006 A. Ook obs tenth oe Crepes 4 Ao mA RNP IS i pe if Fy A se x clea <q r ‘ 4® ‘ t a 
BoP ReGrDU Gel #8 ead. 05) 04 eed of ad 1h anstaa Ap PTR Ye oe ed ee Ae.die Ba dtyh Fw x s Pores ye a \ tee i Wl ry > 4 sf ' ‘ ’ 4 r 1 . 
NS Biel leh ee et a ae Pee iss Restle teas4e « 3 Pe tpanitte “of Be S207 of weit aoe a4 esp fh r 4 fy " 2 4 . t 
S0t- prardcon het Of TAPE OS OOF OF 81M OP chet Sonne Ch Bib ta Piet ONO Boge k go er 9 ah 42000 8 PP Rol Sa hot & aL ede paal taf. ri ] s é i . ; ; 
OF 2 08 8 Re oP OFA oO OF, aed Cee be * were A PiM-399 ee AMA a Oita BAB oF aE of +4. oe a ee et 2,06 5.44 ‘ ? f 4 y . 
AMR mIO Sad whl dws , Ce Pest t ag shes @ MA Bh ATE 8 DWE OO OVE ED af AO Bidet sah Maden @ BBS ost? ge OF rt | . oe ts . 
heh OF OMT bts Soh bee be Pie 8 Oye a 7 ‘ % s ef tui ‘ . “s 4° . *-F s 
r) Hdmee 1 tee t't e nee a a Oe a ee eee oe sf Raf ’ t La 4 ry 4 . 
P Ota oF 5) sth POG s. AF Mt te og 8 0 45d Parte FLA Ho “Ft Meee af dese 's *? a $ é A , 5 
TARO ADR BOs $6 oheg a4 con't #1908 O #o8 Samehebe! £24 OG , 4204 ’ fs. a 2 s ] . ae t] . 
2 ROP 8 Pel id Bab oti Of Oa yy? of Aas Aehie wah ae tgst PP oO fhe 7.8 v6 fal oe et re . rv . f 4 ? ‘ . . , “6 
Af P OO8.e pos aint 9/0 a0 tama saisés: BDF FP om oS oF a, §240) Poked 024 otinig@ @ bees of ’ ‘ Sietgee ' ’ ’ . . . ' 
Fe ee ed ee ed oe eee es i a) bf 3 Sah -Rob § of beet ef. Ta ee -@ . ° : ie ‘ s i us ‘ ) . 1 . 5 s 
peri aegernthe yiot /aret wre PF OO Deb F088 ot 2b 56 BAPE) 6 he Aid oh 4 Ke 4 Poe AoMes 8 peondé t ® ah 6 4 it om fe ae t ‘ 1s - ‘ qo . 
PTO C em OM AICI OA BORON TE WB Bib sk EDoEDPRLEGV wg @-4 F past + P20 Foes am mednp ores O88 tiawee 6 “ ry ee a) ov owes Fi ad » . ’ ¥ ’ a « ' 1 
o Fost ol oft # Podet gt me Muti hee 6 Oe: 6050 0600 BF Foe oer oF Ged tot eae FOF ie 04h © behotst 8 4 OES ae ss 8 By og a ’ : pete ‘ . . fe 
008 Daa O68 APD O.POOBED ALE CNP 1d A ew DE stud ao AAG Ube WBA AiG AA de Gh edt Ase sasder Bot fe Chee ey ew ee eee sokseies 8 a? ame - . . ; . ' 
Oe. dated 6 004 M08 rh oRed ORO Ft OHM Ore tGebek Aly of ROD MA 468 FAM hod yey O8G 6-0 Med tale oe Fb oP Obes Oe 8 Et J dog i ee) P p+ ’ ¢ ‘ 4 A U 
ae ee eee PA iPtA $0M Beds erts eysig Oun.0et ee oe ee | ‘ Lot @ gee stereos tga’ Geta gent BO eo phan Ze qe oo . ‘ ' os s ‘ 
00 oF 6 kh Ok BOP aym CRIA O Boe hel ot Aer We Pyene he dohe morse 9 AMV 9 BAA OP Baaebc ted Ent of “dag | Ps ea &. 6 oof 0.¢ Ae hede 6 ey fs ‘ ‘ 8 4 u 5 ‘ a ‘ s s 
Ine OPERA GH Oso eat a Mi Peies CA eee ee er eee) Bat Dit Chat DP! we eo 98 eehebtapscia o Aba hee tbs Bus .e'e taper eresr Py ee ae ' 3 "ah 4 ’¢ ‘ sf . . 
06 at Bob 4d. O0f MOR 4 Int BD FAM DG neh of Hats yards ow fl 2? Ty oe) ahs Be GG 0.8 Arh eh Se) 4 Robe B.FEe pie & UP Hee a 64 a0 Aho s onae Stat ¢ sae s . . 
CY ens 9 oP POF OO 208K. 8: Op th Outedodie aenaars Met Ved 8 meg Pee oF BPH he 88 FOm OOF Sih Pot Aut ‘ ‘ 'f oo, tat ste f - a ‘ . 4 4 ’ s 1 
Bo PaPat of rh 6 Rs8 Molt Fo0 rb oH 0B 10 PLA OD os MOREA Moh Ped Me Bad at or 0d oben Cee me miei ery Via tle 2 Pe “ gt Ts ee ee rs La ae | re 2s 4 , 9 ’ ‘ 
MMe ONO EP otreEed oH BEN OOt 6 oh we 22 8 chy Aid ep ght toh Wh. Bite op etshn te Pe ar) * oA gh ePi este 6 pyae Be ah ooh Fg See ol gt eeorsGumeepek we ‘ 2 @ ’ Po ‘ 
Ce a ee oe ee ee Ragcestetedgacheaed Mid pt conned e® > Og8 4h dit B bsbe Bigts Oh BOF “wd 9s ble 8 PSPC aes Paaei r 1 Aaa ad ¢ ' r ‘ ‘ Py . 1 
PO SAPED I oP of 18 nD OP .t 1 Od gh ang ahd 8 9b Sohne be PEs 1a ek Hot HPF 0nd Oh og Bo Bt8 ph ow om n,n he Deft Pita gb et 6 wk $seer 2 2.4 ti etwronre a P . ’ s ‘ 1 
aon Lore, OMe h 2:06 60m 58 PARA LE Ot Biot BEPC CDE A Cot 20h 408 opens ih EF OM Token eh OF ee uw tote ¢e aoe bh ode t bce mee ear ae ae 8 eo 4 4 r ‘ - ' 
ase <8 MP eB OMe Led wi hob OEMS Od «8 A, fof B98 o> HOR LE MAP se eMeFeA ALE Kaarg fae ae met © sean at ; wns eet get re oe 3 ef OMst Op op C4 tte bd oo. i £ 4a e 
FD AM lek EC AAA GE a ob Md rf Abed vb nt @ Bed Pre ry itr Ly tre oof oshicnh Ortbhd ntadie ole pot OA Ged oH BO papas se 4sen ‘ es ' setae ‘ ’ ' ‘ | . ‘ ‘ s 
100A 0 nirrD 0-0 MP poh 6d bog et wpb & sa 19 oPAS DAL w LPL fy Det 02 aT O 1:8 AOGe Cot ed OL O° Oye BO Pee Of Be Ff per eek OH BOON Be ’ ero Mier 0 ' ° « ‘ . 
BPASPrhig Het? wales 4 of 000904) 4.0 De not rtiegt ons be? BTASE 10 Ae ODF O10 Eee eb e Vg ee 4 ee gS » Pa Daas le lege ® 46 ‘ 5 ’ ‘ 
P00 0 uF ARM OOKAS OD erg ed 99: Phe et hte rid ’ oe Sep giao, padoe Swine be te? sc oe 5 wisp thtivnte ry et sae 1 ¢ 5 . s 
MED he Fat HoRA Die a Aber 3 bin Oe) er wb ehotaby a a ee) 9 8 oe fant Mode nem 8 adore eee toe Oo” 6 ew ’ i ee ee re | en Pi ef s ’ ’ 
8G os hal D 0-960 4 of an pt of opal eps oak eh aed 288 Bote o andor of” foe 8 04h Oe oeeesF ard «# ’ Lam Ce ’ Ly r] - ’ a . 
PAP4 EOP ak Oe Pry a ofeee 4ae on © 48 ‘ ry of ou r) - ’ u} oo, ‘ as . ,? a as Dien 
af <b) Be te? ‘ awed re at MT Py 2 0 ben >A ’ Po s? er . . = 4 > *e 
POPP On Mad Os Re ao a ef 4:0 8 gow a ee | ee a | i ie oe ed gs a s é f ‘ 
VRP 08.8 O ctr od t's) t. ey ee ee os fea ry apes 4°88 . . . ‘ a9 a ‘ a « r) b . 
oP x Baer hos. eve i J @ @-su8en.t 9 O44 seo O46 . , he ,. se 1 s #e 4 4? . ' . . 
yey the ee peels Qsev at eurhenr oe det us © fen ‘ one ' ’ r ‘ ie "s S506 
pee “ no eevee F > hud ee 408 OP: 0 hem eon e hee Prey pT | 4 a4 rT a 44 s a ‘ s. 
PP B's Pd ig yest ae 4 ee a ’ ‘ Pn ape Cee ee ee ee rs « - 4 sone a s ry ‘ ’ t« 
CoO HE AO Poet owiehe sedges } Or edi ait foe oor Pot bob nbot & Bot od oon @ of «mteee? Lets 0 P82 st 8. be 8 F 8 Ooh ie & tot sare @ 38 ae ae o,f pene et s s seve « ¢ i s ' 
Pel dd ai ae Mee at ro Fis a ttt Demet sees Uae idee de ogi ib an oete Re 6 tot bh Oho pens a) 8 #ed 24 Foeee ie oud Ont ate ee oe eet 4.9 @ F] 5 os ear ae 4 
Seats taGhe? ACRceOn Ee Dod af so08 > Pr ae ee Te ey ee es ee ee Pe be We eee ee er) ee ee . “ss £09 ase by ‘ ‘ . s . F] ‘ ’ see ‘ 
atae O86 ax Apetas rE bso pei-ose Petunia foe cup bys gun dapat eee aah ee ee woret be Pagal ,° Lie eps oe 2 ee ee » ef Foe an , a oer , , . * x ‘ 
ene relee nt 7? eSehude O08 000: F wre nen Lede | Pe et i wank “hob obnl eid pe eh ebaf he Beh we ee ww abit aia tue a Fak bee ‘ oe ae ) s . $a ee sé ‘ . ‘ ® ‘ 
Hatt ge at coyde sth Bb Pets a ot - aamee Fig eh hope f Peees fee moans F oa dd ee oe, Bah 8 tpt eolewe eee o oy " (aoe ie a ’ ’ ’ 4 a of ’ 
c peta wdape 8 vas® Le Deed ce Ch wel uted O ORPwebneyel beet Pode dot ee ag Oa te of 578 Pohe op eed 6 Os OAew OD FR af ae 2 ' so} tee s * a8 ) 5 
ofa wet ee te atte ee ee ee ee obo ora py. Rope o@ Boo he eaten & . er a or ae ob oct Of 2 ee is 4a a) . ‘ Cay ie ,? , fs ‘ * . o. : 
nail aise... eat @. o Set 0 08 Mobad Cot hotrod bom him Koo ates das “ae01s Polak-s Sef 668, 08°10 0: thed ’ re ier er Pr r Ce a | ? ‘ Los ou 2 o# Ce a se ° A ‘ 
| al be One nF or ab tw 8 POM R.8.e oP hg. 110 018g Op) oP ae one Ardy fer SPhipeal velak ae! Ss pie re wire eat’ ra) 1A of a Cher, . eae . ‘ 4 i ain 1 te ’ ° 4 
WF 244-90 Ot ofl a9 "em Fn v8 s€ 16 fr deslOgiie- nop dD Cosetet oye eousese art te) ee ee + ore eb eag 8 O88 piles iy a a a ols ‘ re pes ses ‘ * 1 
a a eT ee 58-6 oF tee ot tent S08 oO wed tne wed cree r gro ths s * e ’ euonrese a6 oe roan 0 @ sn 2 ‘ fe 4 ‘ r : ' 
OO pawns ear nstt o0hsh fos Pe sade ce aos on teal Liat Getpeat # Feat Bae ght 8 ea tere” ag ‘ e Wa eis es see 6 eter 4.4 nea s¢ ‘ ’ : 
fue OA pK ow aie & aro Beg tpasdne © Fe Beh ts 0 piel Hee hs Fah Seek Fhe Fir eh tet oF sete (fora Of tan Fr . s ‘4 , epee , Ue 2 Ar a e "6 i] 4 ' os ‘ ‘ 
18 paghe om of Soh sb od oh8F 5 Poe bh Gos bi ae epee Z ft ee Rf: hdpt deel be Oa od eh 6 7 re peece A? ? “fF sank aa'e 08 ep 08 off t 4.408 , CIEL C1 fee aD eo? oer | , ' . , 6 £ Py ry 
ties oh Sic ok Bee Ft FO hee ew oie the te, ene ry ee Aer erg iy Obey eons tibiudes 9 Bae Ow prtatae Og 7 fF teedO rials Hoe Mad BF "es s 2 ‘ Praha, Beane 8h gi sats ‘ ' a 34 * r) os 18 ‘ , 
Cape de ot br dasndnat don xe 2 fod Dibil be es “Mares Be a Digst Piobevelesaee'e a bob noe Moy PY til “Pubted aoe ‘ ’ 2? ya qo 8 sent 8 ‘ ‘ ‘ 4s ‘ . 
aad Besveea t O00 © He Fi One 04 foes festa dames a s Aid en ae , ‘ 
fet Fe re sey = het Ea ws ade ge “a 
vi Sep bor ord Ps be A Jae, 
PW ode ede dite Ad, rh b Parte 
it pd oh ood o> Fé wees Ow IR ay ‘ Ce RT 
ih hed bp es 0 * Vike oats * sree 6 os of uke 
ARPA 0 0 Poa: Meh od Gt Tiare sna Need dle eid ‘geod Py ‘ sa Aer ayn 
Fd Fete mnt 8 Peep habe Gf Pa Pot te wep ii it cds fis . ote ae fd 8 
Geta? 2 He Dy ¢ dw 0b hs | are OF eh wie pel h nn Uy  ,' fe wea’ 


PG 0! 4h 4 etat 
aut 
PoP 0 ot bh Cie Sep ood « 4 
eto Limes 
Be Leah eee Cea A eer ieee 
=. dake s ore de 
a ed ue sy as Je ps 
eure gee eee Hg ow" 
tee rh Wet ote Fea as a8 
Ag Pa oe at 
Fae ey ery, 
2G et F 
OS abe red 
Cr et oe 
ra eee etedtar *#° Ps a 4. 
1008 OFT Bee WS Fn 
Aun 2 ate s+, Fug 





xv Ll erased ° 





‘ed AAN ee 








ye | bse. 
emis ren dieh?s 
am 's ar] Warlose. ro 































Cet 98 we 
he atdee eds 
ott ele se Be cassie Pie a 
“Sie ot Beroo fips digs ole 
Parreiagd « dig St a Pe aes" s! 
Ye «09 Ve 4 foe ASDA» r* Mes ae. 
t,o Berries ww tee bse saphes 8 
3 24 b.9 Wo ten ws Ge Ate 
‘ a 9-0 Gees ae ae 
ar 





































as ae Yr Oe 










ee? 























4 
Kime 0-8 * 
Pa ae ae 5 é é he. 
Se tetera es 3 rh 
issepy' 7 mays Ss Hf ey 
LES PS PL ASTD I y- é 
ee are ee EF von t. as 
ae a Th aye 
ee eae nag ety elf 4, Pe ae 2 
AHN 643 at i ws af oe 
L Ta) P, 
izic 
$ ry siae 
7 Gi ey 







eee Pala Me ay) % 


} 


Fae ES 2 roy ar 


wy ERNE tare be th + 








so at ve 
TR 























* hake 
vat SRR ERAS yen ~ * 
re i 7 Fe jeg rR A, A Pus aetiky LY 2 
Lng 4) eens Flag iy ety “ork mw Fey yaya 4 yale fe) i 
ap aiyers. RK te 73M Re Setet pay robes Tard ett 
AAT pars haf & +H ty phate! ated ate) ali | 
sha, Tha tpt e 4 Mig eH) 


pees Piyoernsy Oey) roves 
ene fas TS plea fr ot phi @ TEREX oye T*, Tie ye oz 
ves aed marek mats be latg) sin © tien oe am 
ko oF une ee P pemiye & « MFRS yee fe | 
“aden ‘alee peers fre Se Be ee Pp afer. 
te Apne top bert rs oe fag! ot aly wR + ~. faye by, 
meee fe in Sb ve Yee Sy Ce! Pr Lat as ste 
Or K i te tare ae hee vend APA ty Peay ree rot Da 4 Pad ol ape i 
bg ae iy PAR en Se ree eh, gaye Sel wey ae 
i pr mom Airy yeqdet phy! Loe iets 
~ Seen bes AaK ‘, 
oe e ¢ 



















ah RNs sas . 










3R* 
tone ow ge 5h go Me iy wy By Re 5 aay 
rae tema eee A we 
ek eae ames tery 
seviey bE reghy, SE 0 Sor rag Chon fe eth ble 
am ahr «safe jee) 8 + 


tufts eRe op, 5 Ruse 
f 


et eee a 






Sada ee ag » rigay rete ie ys ceo a 







































mpi, Ppiy ae nig ae “ih ret 743 ¢93 sy bya) ohare; 4iirect hy 0,6 SS . 4 v's 
pe mie ye pe fi iy ge iv PARAS ence S1fe yi mere, , Vile! , 
fee maces Li whey SD ‘ 4 eltye £ te jop6c8 45 ee Dh a ding 48 7 i fo Sereps fi 8 
“So Ate 50 hel Ee Oy sty ah he tas Th FL eK ese oa be Were * he ees 9¥. oH wr! auf Mo de % Pes wy Spite fabeye€ tyr 
“7 wr Tet & , So eer ee Nhe ere h es 7 ee pee 4 wig, Way ar © owyept te fete Sipe aad tb & a8 7h ery ile 
Tee baie ears aS to 2 Pade AOFM Sho by ru wee hem Sew le see! Co pe Oe yrs e 

Ww Br wily el eay eh pe weren Tives: erie erkiw 3% ih eis Pr hh! ete . phe ‘eb iege ¢ 

Hine wm Khe o wteen ce Pe Fite PyOMEL TIA YFe Dhedare Slee CME) KS me Ye 4 Oy 

8 ree Reve en 1 Os ewe Ajs tae) ppLderta,? ol ate dar b ie) Pet tieth ot co 92° jaters uns ‘80 9 

RAR case te EEN ESE erm Fe eum rbepiey bE) O24 iG Perse sieiors a pion oS whey 9 Pepare Wine ® 

2 elu Vs “6 ay werent Spree use hehe He at tate ete vie “hm R pore 054 

PVRs fen te wre ea tetetere wets lated tee Lf amreieey. wirtt v) wife Sirloin THR RETR FO 

RPGC “6 & Ores Pre Te $c ed ae) «ha se iy ate: ey 1d Fe 00% FiPefe een aplpur Lie Py 2 

68 © Roath free oth GD Gig stray ies grvpeyp be tg Whee fe Pale! were eg oth ats 

Fe ea pote E TI PE as ape) feze mpedun abies 4 polar vay ohrete 

Ff Sea tS Ose rwy Hy ied cla im Pye Rates e shyt fae, 390 ee wie Oye ely W, Nye ‘e 

ctebel bbe ere 0 Ay Ne GOT Ge Fol Oye ead et ~ied weet h yee Soe yyes oe tej 


CS he a: O56 PETRIE SO on oe ot Pew 4° ore me WF), 
Ly LasiSaSy SY sty setae late 28 tye Setme vey even 
he tenia tnd tt nde taletein slate mt tie tet he 


win “6B IN.Y CRA oy ia! 


pet by) '. a fepite Jape mds * 0 































7*8 s . Sed wt 98 TV ee 

ise woe try Se Ore pepe 22788 wer egs Mire hie, ° apis sf hs bey =70 repre 
fetere be Ou me Bd bl ead gi ty ure v ow ef ce 30 aL, shyayhs 

ere ve picts ahaa La i ee ean FY pad JAets} Ofer fe © retes eye 
> a rer] $9 S PH Derr WD nel 50 tes ae ey {whe @ 05% 20.49 DIV Dope ¥ 
Ee kaka tate kad cae nd Sucerks he “wit vse tty} otee he othe eed ely Jee 
Lal iedite de te theta teal ki nth hd bay Seow bein Soiey > “\, eo . 2 eT eR Y YRS 
sishe/t-a ted ih bias Th ek shee te ete ele Bobi hi +6 Pe ate eek 
be eek it Ldn ee Ae is hl Pao | i baad Ti 
e Otley wie Oe 7 eth be Phat 9 Papelade me 





Pee VENI Us 5 i Aeke Mod 
Sele Erie e OTE o HHH © Capere Melodies te 





byt 

















































































































sary Siac seca ae ett 
war = el ie ee ee 2a % ¥e ~ , wely tet 3 
eda tah tata teak’ Arse ty resale ly 7 pced all, wre ieee eoapreee’ Pridden lh are 
wre Wie yar 2% wow Pde, Eo rte Mp Sa Wy en Oe a hey fo pre OH 
elidietn eae seh ares rey oy Nere- pie eeutn ey UV Wye Se8 Frasers pei st epee 
aloe fot thy Jan li ncddp Ail: Py taeda, Se Seb iedl tea Toa) Teh wi ate my VE “oe Pate % Si" 
Savlay Ser nts tk Ke yc e's e MR Hay aah Gok be te ae en aan yee 
was ‘a wears” 2s ards Oy Cot AE od Besar win ty. as eres L daae “a ow ’ 
oe Eber ih Sih Ain Ate Aiied fd rw 7 a Ai au de PB | hen OG Foes ew te ye Users as Pe « 
my eine, Fhe Coens he Go Ey aches " ¥QX Vartyacerroe Reb T Ty 0 WD Le bre He Seow 't R'E +4 4 erie lt . 
&e wee ers erty 8 ete eebig Nesgrucewrkigy aj? -_, OU iy 9 OOO CUM BLO PRIS FA O-win Derk @ Owe ANE 
$8 Sep ie hy Aa Pw Ee ot: wait shuie! item t sbovraneaserse Ata £8 Vy FO HIE AL Gh eM Men WHEE e 
7 910 RT WTI Eth wR AS mo 10 6/4 WEE a LAMM: Ot H ee eo eg lbh es Je Cir ge at bre ot 
ON A NeW Bye eH Bada ed 5g pO GD poeta te tee hh Ah dete dh te Feta ta e808 MY Sy ree TOME Wn MereRep, ue tee pr 
hid mh fhe on eh WLS ea ys we ore i ¢ de Vrda tt ae N oe eh ke hei te Bik Tete yop) "SGI DIG A/V A. OH U's OT MPP 
pera seia eee 0 5 : wate ane arene 2) Ja th bo Sd Se Bh ae Ph Be 4 Be te bk dt ; SR FGi790 Pw be Pah et een oh iy wa le he 14 F i : 
ms 0 Wr O41 oon ie ww ‘9 Fem rwsb-h € pp pie wees Atay sg Weseese Beds Sel Wis eUrtye hye Gy 4S eae: A ‘ ’ 4 a | § q ‘ 
“serel't, fe on t +t eg tt e ot ge ny ly 98 SYS 88 Ph Bit, tate aa) eater hate ee ee me a Fy a ery 7 { PS > 4 . 2 
PO MON ON TOFE NE TY 7. SE fost ore i by ol be tla BL be) Abate oak) Uae Ah hh ett ae r= +4 = 1 Pe) i980. t et ve ‘ 7% 
RSME 05870 Prdin & QIYR FUP iter Reema ones ee. 2 i dak te bl oe bd WAG de awe Pa ct to es Al a) bk ss ie fe Ais e «- 
py hy a Ada dy a tat sd ‘ree 4%; ales Cen ayetes OU CHS OV UTE eT 0&9 peenrt ey *°% ‘ ie qf . F A 
$e capes ey Wish wraps tape ia dy da Lk oe Es de Be TT OLD Carpio’ previa ne heed Wteial Tui ke innwe + ry r 
bh tn Ain Hh Mp tee bh Sh be Dh eda, La wo cle! Ose. awe tervruya.atew qe oy ie Fe 4 em @aldees worere & 4 a + ‘ L) 
OeRerer yale Wik & naen ek bis Peereies evs ee ‘spre OD Beng GO ery he ey ie e'g IS ETE RE Were Rh COTO RAD Ce REVS COOP Fi i t 4 _ 
oh Lode awreweraataren La! toe areses my Wray igh 616 PPh-s &, six vis. 40en © TO BV: PM ee, Se UL & Alves ett te a. mien et ¢ | “Ee 4 
Mabieiad-¥ gts ws Bre i ha Ma Aedt th Ie A. habe ti ta ket) Pye PIG EY. ervey viene Ie Ore Sf fe Pee eeia tals Ak Ne ate “ . i ¥ 
Seema Boy CIPO Te. 857 74.™ ah Bee sages de ie tt a wee Carats A aL RA Seated 79 FF Hwee et ee Ey ‘3 “7, © a: if * * ' . 
Seog e GA are & Nad 8 2:0, 0OFe CT, Pie PLLA to gate. at 2 renter rt ase 8 A, 4's «ye ict - + 4 
air beers w/feinry. See ey <6 oe at 4 OWE By "tO HH 20.00 Wee eg  gytes 0% ree “ ee't Ferhm ry 4 i - ‘ * 
etre YS Trikes 2H ein She OTe EY SM CD — | a ye ye Vee 40 g™= 04 ba 1 te le a , vos 
ue . are ee Men ht eg) te wreitt Ora” “Y CTV PON, Aur ee | a Bre Pig Ho bsgre See ep 9Feh Ge 8 teN A, GUE 8 t7et row) 4 é 4 . . 
iota sat ee enieererereete yd hip pawns hte eens wea ern UN eh yy 5 Hat i lata ee | tira ern Tih fe es P| 1tw% ‘ 
be fe © oe RO HU Me'y, ieee ee Vee: Ryd OS © CRAY Te ON Owl Oh Sir em) et ¢ a od Te | ©: 
“~ Lie Bde Pat Bh Ian Dee 22 TRV W EN 8e 8 °C Fe COMER Ale YUN 1 Uy SPeTR AA) 6 tree ered <¢ Sp pee $ “ .°¢ oe 
Peach Shey ata RN Sy BE 8 8 ORO @- sea ence Ore 0 ain 0+ We @ 0D) g-Oe8 “Oa ree, + a be PTA OB ) vt 1 ; 
1 | Wee OP Ne) Beat ah “pda de Bris y wie Are re tbe tw a te} a Bees din VEE PAN HSH Jew ym OtE ee RUN TE VTE 4H: “ae ee ‘ . set- ¥ & 
Unies ee eee Ae gs wwe ee “one Ch reels ote bn 4 eer ye YT  &-O thee Ure? Oho ho O19 0 ESI-8 Tae fing 1 Oth was cue , 42@6@ e \ a i 
= le dia di weenie lone ew 1050) @ Sey ya rte eg. ee he «dedi b A he ie ak i! vi? py Wee ereyrr i 4 - Iw e 8% ® . 
rhe bee at 4 ies SRAM E A nL "ere Sone es ey ‘ogee t vel emigion «tf ° e P 
; pwiiot ast sent 9 ould WF ¥HO es) rt Ir eth fe ou etre; oh : 
we etetaw@e ty Serivenreseced Sow ere Oe ome ny 4 AAG 4 Bs op pe Te hy rare eave « t of r) 
Ut WE OMS 1s aded FE OW BIS New eset oy Mhy ‘ ¢ wrrrernreye 0 Wee < * 4 i ] : 
teaiebd ta Siders toll mareley rage TSG) 6 8 srs tien az. he he .: S40 eet a oi C4 % a ° 
Jeers mavigoe te reese wre 8 e $i i de me o*e 8 ree me WAS V'eIex e) ra ryt as 
ape oth id fade Sd Ne A Shy at ipa sree Oi at (mien ah * | 0.68 can ao ¥ - ’ " ve ys ‘ F ‘ A 
aa walnuts "Oe ererety vem a s FOE C18 wre TET ¢ ® ' e 
elere: * rere arise: ites RS we ylont we “irae tee «3 Ai ee Ce eZ * ¥ ] ‘ * Ld 
stew yore Fad Rein bee vw vie Loh eS La dee, Phe vw Ola eR ia «et ‘ * + 
Vvit vee wae: the) Ay 4 OR 0°6 #39 8'U ¢.1 8 'miere . a $ ‘ ‘ 
aa eaer ha fate Tee SON v Meter hues telah tak Xa we SF de abies, o° rt 7% ; ’ 
Ealoveseaeaes AL dod ol ry, Si yed ha tid de, Fate's OR 08.0 1g swate «0b e ‘ 
Pay evens ae te Mba P74 LV) 0 FOG hE 2 one Ry, ; 
"3 ey ON FIERO 7 DIP Gg) Poe 2-9 Fee *s te 0 ® T i 6 
i At BMRA, Tet WMP" @* ’ z ’ ‘ : . 
La] % eons ere vie oF gee C1OPTIIILED Se rv 8 « ‘ = + 4 5 
Wrerewwree gers, wht ety” gw hee “| ’ , , . t f e 
selrasy es ; aa A earre “ale roe Lidt si ea dhol 4. ha 00 aed Be > ¥ee H wa, % & . 
Wevry yee FEO ol wet Pode Maree a6 cd _ ars 
. Bi th de Pol ah ds ae Bik nol ple kd ' ¢ 6 g 
ng @ pee *t a wre  & ¢. GPR Te ve | 
PPO eee rer T.C t sete Ur tC? y = a 
nfad 2 “FR Brprere’e Ie Veh Be eg Tin ‘ i t 3 - a 
"we EP IEE MEO Oy vee v , * i . 
PONTE S TNE OY SOT 61e (G00E8 ae oY , ’ 
0 97 F994 SET OP Ere HO 8 POE Ory 2 ‘ . 
bp A ie ade Oth tte tb bed, ee Fos a 3 ea A 


